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“Once in a blue moon” describes the phenomenon in which 
the moon appears as a brilliant blue. Seen worldwide following 
the volcanic eruption of Krakatoa in 1883, the blue moon occurs 
only when atmospheric cloud droplets, each less than 5 um in 
diameter, form in abundance—an exceedingly rare event: 
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As rare as a seizure on Dilantin 


(phenytoin) 


For as many as 86% of patients, sei- 
zures occur only once in a blue moon— 
if at all—once Dilantin monotherapy 
is under way.” 


That fact holds true for partial, 
complex partial, generalized tonic- 
clonic seizures, and status epilepticus. 


And it’s achieved without cognitive 
impairment at therapeutic drug levels 
(10 to 20 ug/mL),? often with once- 
daily therapy (Dilantin Kapseals”), 
which enhances compliance. 


What you demand, Dilantin does— 
for millions of patients every day. 


That’s why Dilantin remains the 
drug of first choice. 


And that’s why most patients on 
Dilantin will wait a long, long time to 
see another seizure. 


Dilantin 
(phenytoin) 
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Please see next page for brief summary of prescribing information. 
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-Before prescribing, please see full prescribing information. A Brief Summary follows. 


IMPORTANT NOTE 
This drug must be administered slowly. In adults do not exceed 50 mg per minute intravenously. 
In neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 


INDICATIONS AND USAGE: Parenteral: Parenteral Dilantin is indicated for the control of status epilepticus of the 
E -grand mal type, and prevention and treatment of seizures occurring during neurosurgery. 
Oral: Dilantin is indicated for the control of generalized tonic-clonic (grand mal) and complex partial 
ni _ (psychomotor, temporal lobe) seizures and prevention and treatment of seizures occurring during or following 
Neurosurgery. 
= Phenytoin serum level determinations may be necessary for optimal dosage adjustments (see Dosage and 

Administration and Clinical Pharmacology). 

j DICATIONS: Parenteral and Oral: Phenytoin is contraindicated in those patients who are hypersensitive 
r phenytoin or other hydantoins. 
i Parenteral: Because of its effect on ventricular automaticity, phenytoin is contraindicated in sinus bradycardia, 
poe si block, second and third degree A-V block, and patients with Adams-Stokes syndrome. 
WARNINGS: Parenteral: Intravenous administration should not exceed 50 mg per minute in adults. 
& S neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 
f Z c reactions and fatalities have been reported with atrial and ventricular conduction depression 
= and ventricular fibrillation. Severe complications are most commonly encountered in elderly or gravely ill patients. 
ef ~ Phonytain should be used with caution in patients with hypotension and severe myocardial insufficiency. 
p ‘ yi Hypotension usually occurs when the drug is administered rapidly by the intravenous route. 

-The intramuscular route is not recommended for the treatment of status epilepticus since blood levels of 
5 A _ phenytoin in the therapeutic range cannot be readily achieved with doses and methods of administration ordinerily 
employed. 
¥ Oral Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When, in the 
F -judgment of the clinician, the need for dosage reduction, discontinuation, or substitution of alternative antiepileptic 
= medication arises, this should be done gradually. However, in the event of an allergic or hypersensitivity reaction, 
a pid substitution of alternative therapy may be necessary. In this case, alternative therapy should be an 
hi antiepileptic drug not belonging to the hydantoin chemical class. 

{ b ___ Parenteral and Oral: There have been a number of reports suggesting a relationship between phenytoin and 
EY e development of lymphadenopathy (local or generalized) including benign lymph node hyperplasia, 
oe! iiseudolymphoma, lymphoma, and Hodgkin's Disease. Although 
~ acause and effect relationship has not been established, the 
occurrence of lymphadenopathy indicates the need to 
= differentiate such a condition from other types of lymph node 
pathology. Lymph node involvement may occur with or without 
_ symptoms and signs resembling serum sickness eg, fever, rash 
Bi x and liver involvement. 
= Inallcasesof lymphadenopathy, follow-up observation for an 
a x ‘extended period is indicated and every effort should be made to 
< = _ achieve seizure control using alternative antiepileptic drugs. 
_ Acute alcoholic intake may increase phenytoin serum 
. els while chronic alcoholic use may decrease serum levels. 
Rt i cocks Pregnancy: Parenteral and Oral: A number of reports 
tg _ Suggests an association between the use of antiepileptic drugs by women with epilepsy and a higher incidence 
of birth defects in children born to these women. Data are more extensive with respect to phenytoin and 
p phenobarbital, but these are also the most commonly prescribed antiepileptic drugs; less systematic or anecdotal 
ote reports Suggest a possible similar association with the use of all known antiepileptic drugs. 
part _The-reports suggesting a higher incidence of birth defects in children of drug-treated epileptic women carmot be 
_ regarded as adequate to prove a definite cause and effect relationship. There are intrinsic methodologic problems 
jn obtaining adequate data on drug teratogenicity in humans; genetic factors or the epileptic condition itself may be 
important than drug therapy in leading to birth defects. The great majority of mothers on antiepileptic medication 
-deliver normal infants. It is important to note that antiepileptic drugs should not be discontinued in patients inwhom 
the drug is administered to prevent major seizures, because of the strong possibility of precipitating status epilepticus 
_ with attendant hypoxia and threat to life. In individual cases where the severity and frequency of the seizure disorder 
“a are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the drug may 
-be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures 
do not pose some hazard to the developing embryo or fetus. The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic women of childbearing potential. 

Ja in addition to the reports of increased incidence of congenital malformation, such as cleft lip/palate and heart mal- 
TAR, ations in children of women receiving phenytoin and other antiepileptic drugs, there have more recently been 
“ny -reports of a fetal hydantoin syndrome. This consists of prenatal growth deficiency, microcephaly and mental deficiency 
k -in children born to mothers who have received phenytoin, barbiturates, alcohol, or trimethadione. However. these 
E> features are all interrelated and are frequently associated with intrauterine growth retardation from other causes. 

_ There have been isolated reports of malignancies, including neuroblastoma, in children whose mothers received 
nytoin during pregnancy. 
_ Anincrease in seizure frequency during pregnancy occurs in a high proportion of patients, because of altered 
pheno absorption or metabolism. Periodic measurement of serum phenytoin levels is particularly valuable 
n the management of a pregnant epileptic patient as a guide to an appropriate adjustment of dosage. However, 
n f -postpartum restoration of the original dosage will probably be indicated. 

= Neonatal coagulation defects have been reported within the first 24 hours in babies born to epileptic mothers 
-receiving phenobarbital and/or phenytoin. Vitamin K has been shown to prevent or correct this defect and has 
5, been recommended to be given to the mother before delivery and to the neonate after birth. 
P S: General: Parenteral: The addition of Dilantin solution to intravenous infusion is not recommended 
due to lack of solubility and resultant precipitation. 
= Parenteral Dilantin should be injected slowly (not exceeding 50 mg per minute in adults), directly into a large 
; ___veinthrough a large-gauge needle or intravenous catheter. Each injection of intravenous Dilantin should befollowed 
_____ byaninjection of sterile saline through the same needle or intravenous catheter to avoid local venous irritation 
= dueto the alkalinity of the solution. Continuous infusion should be avoided. 
_ Soft tissue irritation and inflammation has occurred at the site of injection with and without extravasation of 
K: „intravenous phenytoin. Soft tissue irritation may vary from slight tenderness to extensive necrosis, sleughing, 
DF- and in rare instances has led to amputation. Improper administration including subcutaneous or perivascular 
W injection should be avoided to help prevent possibility of the above. 
= Oral: Osteomalacia has been associated with phenytoin therapy and is considered to be due to phenytoin's 

interference with Vitamin D metabolism. 

-~ Parenteral and Oral: The liver is the chief site of biotransformation of phenytoin; patients with impaired liver 

function, elderly patients, or those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have been shown to metabolize the 
drug slowly. Slow metabolism may be due to limited enzyme availability and lack of induction; it appears to be 
= genetically determined. 

i Phenytoin should be discontinued if a skin rash appears (see “Warnings” section regarding drug 
_ discontinuation). If the rash is exfoliative, purpuric, or bullous or if lupus erythematosus, Stevens-Johnson 
syndrome, or toxic epidermal necrolysis is suspected, use of this drug should not be resumed and alternative 
_ therapy should be considered. (See Adverse Reactions.) If the rash is of a milder type (meastes-like or 
E scarlatiniform), therapy may be resumed after the rash has completely disappeared. If the rash recurs upon 
= feinstitution of therapy, further phenytoin medication is contraindicated. 
Hyperglycemia, resulting from the drug's inhibitory effects on insulin release, has been reported. Phenytoin 
may also raise the serum glucose level in diabetic patients. 
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Phenytoin is not indicated for seizures due to EA or other hatábolic t causes. Appropriate diagnosti stic 
procedures should be performed as indicated. 

Phenytoin is not effective for absence (petit mal) seizures. If tonic-clonic (grand mal) ard absence (petit 
seizures are present, combined drug therapy is needed. 

Serum levels of phenytoin sustained above the optimal range may produce ccnfusional states referredtoa 
“delirium: “psychosis,” or “encephalopathy” or rarely irreversible cerebellar dysfumction. Accordingly, at the firs 
sign of acute toxicity, plasma levels are recommended. Dose reduction of phenytomn therapy is indicated if plasm 
levels are excessive; if symptoms persist, termination is recommended. (See Warnings) , 
Information for Patients: Ora/: Patients taking phenytoin should be advised of theamportance of adhering strict! 
to the prescribed dosage regimen, and of informing the physician of any clinical condition in which it is not possib‘ 
to take the drug orally as prescribed, eg, surgery, etc. 

Patients should also be cautioned on the use of other drugs or alcoholic beverages without first seeking th 
physician's advice. 

Patients should be instructed to call their physician if skin rash develops. 

The importance of good dental hygiene should be stressed in order to minimaze the development of gingiv. 
hyperplasia and its complications. 

Do not use capsules which are discolored. 

Laboratory Tests: Parenteral and Oral: Phenytoin serum level determinations mayDe necessary to achieve optimal” 
dosage adjustments. 

Drug Interactions: Parenteral and Oral: There are many drugs which may increase or decrease phenytoin levels 

or which phenytoin may affect. The most commonly occurring drug interactionsare listed below: 1. Drugs which 
may increase phenytoin serum levels include: chloramphenicol, dicumarol, disulfiram, tolbutamide, isoniazid. 
phenylbutazone, acute alcoho! intake, salicylates, chlordiazepoxide, phenctaiazines, diazepam, estrogens, 
ethosuximide, halothane, methylphenidate, sulfonamides, cimetidine, trazodone. 

2. Drugs which may decrease phenytoin levels include: carbamazepine, chronic alcohol abuse, reserpine. 
Moban® brand of Molindone Hydrochloride contains calcium ions which interferewith the absorption of phenytoin. 
Ingestion times of phenytoin and antacid preparations containing calcium should be staggered in patients witha 
low serum phenytoin levels to prevent absorption problems. 

3. Drugs which may either increase or decrease phenytoin serum levels include: phenobarbital, valproic acid, 
and sodium valproate. Similarly, the effect of phenytoin on phenobarbital, valoroic acid and sodium valproat 
serum levels is unpredictable. 

4. Although not a true drug interaction, tricyclic antidepressants may precipitase seizures in susceptible 
and phenytoin dosage may need to be adjusted. 

5. Drugs whose efficacy is impaired by phenytoin include: corticosteroids, coumarin anticoagulants, c 
contraceptives, quinidine, vitamin D, digitoxin, rifampin, doxycycline, estrogens, furosemide. 

Serum level determinations are especially helpful when possible drug interactions ere suspected. 
Drug/Laboratory Test Intemactions Parenteral and Oral: 
Phenytoin may cause decreased serum levels of protein-bound 
iodine (PBI). It may also produce lowe: than normal values fg 
dexamethasone or metyrapone tests. Phenytoin may cau 
increased serum levels of glucose, alkaline phosphatase, i 
gamma glutamyl transpeptidase (GGT) 
Carcinogenesis: Parenteral aad Oral: See ‘Warnings section for 
information on carcinogeness. 

Pregnancy: Parenteral and Cral: See Warnings 

Nursing Mothers: Parentera and Ora’: Infant breast-feeding is 

not recommended for women taking this drug because phenyt- 

oin appears to be secreted in ‘ow concentrations in human milk, 
ADVERSE REACTIONS: Parenteral: Tae most notable signs of 
toxicity associated with the intravenous use of this drug are cardiovascular collapse and/or central nervous system 
depression. Hypotension does occur when the drug is administered rapidly ay the intravenous route. The rafe 
of administration is very important; it should not exceed 50 mg per minute in adults, and 1-3 mg/kg/min in 
neonates. At this rate, toxicity should be minimized. 

Cardiovascular: Parenteral: Severe cardiotoxic reactions and fatalities have been reported with atrial and 
ventricular conduction depression and ventricular fibrillation. Severe complicaticns are most commonly 
encountered in elderly or gravely ill patients. 

Injection Site: Parenteral: Local irritation, inflammation, tenderness, necrosis and sloughing have been reported 
with or without extravasation of intravenous phenytoin. 

Central Nervous System: Parenteral and Oral: The most common manifestations encountered with phenytoin 
therapy are referable to this system and are usually dose-related. These inclucenystagmus, ataxia, slurred speech, 
decreased coordination and mental confusion. Dizziness, insomnia, transient nervousness, motor twitchings, 
and headaches have also been observed. There have also been rare reportsof phenytoin induced dyskinesias, 
including chorea, dystonia, tremor and asterixis, similar to those induced by ahenothiazine and other neuroleptic 
drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term 
phenytoin therapy. 

Gastrointestinal System: Parenteral and Oral: Nausea, vomiting, and constipation 

Integumentary System: Parenteral and Oral: Dermatological manifestations sometimes accompanied by fever 
have included scarlatiniform or morbilliform rashes. A morbilliform rash (measles-like) is the most common; other 
types of dermatitis are seen more rarely. Other more serious forms which nay be fatal have included bullous, 
exfoliative or purpuric dermatitis, lupus erythematosus, Stevens-Johnsen syndrome, and toxic epidermal 
necrolysis (see Precautions). m 
Hemopoietic System: Parenteral and Oral: Hemopoietic complications, some fatal, have occasionally been 
reported in association with administration of phenytoin. These have included thrombocytopenia, leukopenia, 
granulocytopenia, agranulocytosis, and pancytopenia with or without bone marrow suppression. While d 
macrocytosis and megaloblastic anemia have occurred, these conditions ssually respond to folic acid therapy. 
Lymphadenopathy including benign lymph node hyperplasia, pseudolymphoma, lymphoma, and Hodgkin's 
Disease have been reported (see Warnings). 
Connective Tissue System: Parenteral and Oral: Coarsening of the facial features, enlargement of the lips, gingival 
hyperplasia, hypertrichosis, and Peyronie's Disease. 

Other: Parenteral and Oral: Systemic lupus erythematosus, periarteritis nedosa, toxic hepatitis, liver damage, 
and immunoglobulin abnormalities may occur | 
OVERDOSAGE: Parenteral and Oral: The lethal dose in children is not known The lethal dose in adults is estimated 
to be 2 to 5 grams. The initial symptoms are nystagmus, ataxia and dysamhria. Otħer signs are tremor, hyper- 
reflexia, lethargy, slurred speech, nausea, vomiting. The patient may become comatose and hypertensive. Death 
is due to respiratory and circulatory depression. 

There are marked variations among individuals with respect to phenytain plasma levels where toxicity may 
occur. Nystagmus, on lateral gaze, usually appears at 20 mcg/mL, ataxia = 30 mcg’mL, dysarthria and lethargy 
appear when the plasma concentration is over 40 mcg/mL, but as high a concentration as 50 mcg/mL has been 
reported without evidence of toxicity. As much as 25 times the therapeutic dese has been taken to result in a seru 
concentration over 100 mcg/mL with complete recovery. 
Treatment: Treatment is nonspecific since there is no known antidote. | 

The adequacy of the respiratory and circulatory systems should be-carefully observed and appropriat 
supportive measures employed. Hemodialysis can be considered since shenytoin is not completely bound 
plasma proteins. Total exchange transfusion has been used in the treatment of severe intoxication in childres 

In acute overdosage the possibility of other CNS depressants, including alcohol, should be borne in mind™ 
Caution — Federal law prohibits dispensing without prescription. 
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Transcranial 





Doppler 


Essential fora complete, _ 
noninvasive cerebrovascular examination. 


e 2 MHz pulsed Doppler for noninvasive examination 
of the basal cerebral arteries: Middle cerebral artery, 
Circle of Willis (including communicating arteries), 
vertebral and basilar arteries, carotid syphon and 
opthalmic artery. This is a major addition to the 
composite of other noninvasive information. 
e Immediate, repeatable, inexpensive and 
noninvasive alternative to angiography. + Detects 
transcranial stenoses and occlusions, and monitors 
vasospasms. * Detects changes in intracranial 
! pressure. ¢ Monitors cerebral flow during surgery. 
Also used for long term monitoring. ¢ Facilitates 
| selection and timing of angiography and 
| cerebrovascular surgery. ¢ Highly portable for 
` surgical, bedside or vascular lab use. The power 
output is adjustable, making it suitable for use with 
neonates as well as adults. e Displays mean velocity 
in either cm/sec or KHz Doppler shift, systolic/diastolic 
ratio, peak systolic, vessel depth and flow direction. 
b Freeze frame capacity. ¢ Hard copy dot matrix printer 
(optional). e Call 1-800-334-4531 to place your order, 
for in-depth information or an on-site demonstration. 


*Optional 4MHz and 8MHz transducers for carotid and peripheral evaluations. 
Exclusive distributor in the USA and Canada for Eden Medical Electronics. 





Carolina Medical 
Electronics, Inc. 


P.0. BOX 307, KING, N.C. 27021 USA, TELEPHONE (919) 983-5132 
Telex 80-6442 NCMEDELEC « Cable CAMEL 








THE AMERICAN ACADEMY OF CLINICAL NEUROPHYSIOLOGY 
will be meeting at the Westin Hotel 
Boston, Massachusetts 
July 14-17, 1988 


The meeting will have symposia, free posters and platform presenté 
invited lectures and workshops. 


Vernon Mountcastle will present the Annual Grass Lecture on 
the topic: Representations of the Neural Construction of 
Reality 






Other Guest Lecturers are: 


P, K. Thomas: “The use of electrodiagnosis in the differenti | 
of the hereditary neuropathies and ataxias” : 
R. Young: “Pathophysiology of spastic paresis” 


The following symposia are scheduled: 


- Inflammatory Demyelinating Austin Sumner & 
Polyneuropathies Jun Kimura 

- Physiologic Aspects of 
Neurology ICU 


Keith Chiappa, 
Allan Ropper & Daryl Gress 


Neuropathic Pain and 
Abnormal Somatosensory 
Mechanisms 


Raymond Maciewicz 


Clinical Neurophysiology Stephen Parker, 
of Balance Joseph Furman & Conrad Wall 


Cortical Neurophysiology Hans Luders 


of Voluntary Movements 


Effects of Magnetic Cortical 
Stimulation of Brain 
Non-motor Cortical Regions 


Roger Cracco & 
Vahe Amassian 


Michael J. Aminoff 
Milan Dimitrijevic 


Controversy in EMG 


Clinical Neurophysiology 
of Locomotion 


On Friday, July 15, there will be a special symposium on 
“Topographic Mapping of Brain Function.” The following topics will be 





discussed: 

Celesia GG Brain Mapping: historic prospective 

Kaas JH Why multiple cortical visual areas? 

Raichle ME Mapping of the human visual cortices via 
positron emission tomography 

Desmedt JE Topographic Brain Mapping of the 
somatosensory system in humans 

Williamson SJ Role of magnetoencephalography in the 
localization of human cortical sensory areas 

SatoS Magnetoencephalography in the localization of 
temporal lobe epilepsy 

Engel J Jr. The role of positron emission tomography in the 
diagnosis of partial epilepsy 

Nuwer MR Topographic mapping of EEG in epilepsy 

Duffy FH Role of brain electrical activity mapping in the 


diagnosis of neurological disorders 





AMA CME category | credits available. 
Deadline for submission of abstracts: May 15, 198 


For further information contact 
Mrs. Marlene Richard Fairbanks 
Section of Clinical Neuropnysiology 
Massachusetts General Hospital, Boston, MA 0211 
Tel (617) 726-8736 


he, $ $ ~ L "s 


Bui bg E n Len Re if gd = i= 7 is Fe ae. f- +e. ites aie + a" 5 bey T an of ‘ eye Jý T? ` + 
i 2 - > >< a ny ia, >ar af ia a A ae ee T 
I ey hats 1. k et thea rat xe ye’ See ee Pe ae METOE ot oa ee R E 


CONTENTS CONTINUED 


Extrapweamiecal and Other Neurologic Manifestations Associated With Carbon 
Disulfiee Fumigant Exposure 

i Heaw A. Peters, MD; Ross L. Levine, MD; Charles G. Matthews, PhD; 

f OA a E T a AP E EN e E ORE P A E E 537 





“sence of the Septum Pellucidum With Porencephalia: A Neuroradiologic 
ernndrome With Variable Clinical Expression 
Luis Menezes, MD; Jean Aicardi, MD; Françoise Goutières, MD, Paris „e... 542 


= gnetic Resonance Imaging in Familial Paroxysmal Ataxia 
- Alam Vighetto, MD; Jean Claude Froment, MD; Marc Trillet, MD; 
fins ee O o E RLI E AR a AEA EN <covevsecacesoriapderssagdecnsocvecesosboctocassevesesnons 547 


_atient® Perspectives of the Role of Care Providers 
. Amyctoophec Lateral Sclerosis 
Anzaee E. Seisecker, PhD; Ann Kuckelman Cobb, PhD, RN; 
I, VNS p LME i os N S E EE E E o 553 


Motonemron Uptake From the Circulation of the 
Binding =*agment of Tetanus Toxin 
=  PautS& Fisaman, MD, PhD, Donald R. Carrigan, PhD, Baltimore .............ccccccccececeeeeeees 558 


HISTORY OF NEUROLOGY 


ME gas Moniz anc Internal Carotid Occlusion 
E a a 250.505 Er ATA ROEE SP EER EE A 563 


| 


Dpevnoveeicas REVIEW 


Thrombesis of the Cavernous Sinuses 
eee L I AE Iy a T os E ESE TEETE E ET svbacocandescccsocesotcadece 567 


RENCE REPORT 


brəmatcsis: Conference Statement 






Nationa! Insitutes of Health Consensus Development Conference o... 575 
“DS BSERVATIONS 
Acute Paralysis From Inhaled Barium Carbonate 
Rodman Shankle, MD, James R. Keane, MD, Los Angeles „esseen 579 
rossed Buccofacial Apraxia 
Ranjit 3. Mami, MD, MRCP(UK), David N. Levine, MD, Boston ............cccccccceececceccecensees 581 


e Structural Myopathy Associated With 

n Immunoceficiency Virus Infection 

Michae =. Genzales, MBBS, FRCPA; Richard K. Olney, MD; 

Yuen T 5o, MD, PhD; Claudia M. Greco, MD; 

Barbara A. McQuinn, MD; Robert G. Miller, MD; 

Stephea J. DeArmond, MD, PhD, San Francis Co ............c0ccccessseseecsessesccecssesccccsscessnces =- 585 


MMSTRUCTIONS FOR AUTHORS. ............5..000000000a 0000000000000000. See April 1988 issue, p 379 
I et enh ed cadet T S T E 588 


TI@® RATES — The subscription rates for the ARCHIVES OF NEUROLOGY are as follows: $44 for 
year, $78 ‘cr two years in the United States and US possessions; all other countries, one year, $54; two 
ars, $99 (aca 515 surcharge for each one-year subscription, $30 for two years for air delivery to the United 
dom, Eurcoe, Bangladesh, India, Nepal, or Sri Lanka). Rates for subscriptions for delivery to Australia, 
an, New Zeaand, er South Korea are available through respective agents. Special rates for residents 
and medical students in the United States and US possesions are available. Address inquiries to the 

merican Meda! Asspciation, Circulation and Fulfillment Division, 535 N Dearborn St, Chicago, IL 60610. 
hone: (312) 230-716. 


IEHANGE OF ABÐBDRESS—POSTMASTER, send all address changes to Caryl L. Wertheimer, Director of 
‘Uifllment, 535M Deardorn St, Chicago, IL 60610. Notification of address change must be made at least six 
reeks in advarce, inctade both old and new addresses, a recent mailing label, and your zip code. 


Rorcoran 1212 327 2680), Represa 600 Third Ave, Suite 3700, New York, NY 10016 (Manager: Robert C. 








an [212-367-6620]; Representative: Phillip B. Altamore); Midwest/Farwest: 535 N Dearborn St, 
‘cago, IL 60696 (Mamager: Thomas J. Carroll [312-280-7 182]; Representatives: John P. Cahill, Midwest; 
anie! T. Mjölsræss, Fæwest) 









SING PRINCIPLES: Each advertisement in this issue has been reviewed and complies with the 
iples governing advertising in AMA scientific publications. A copy of these principles is available on 
t. The apeearanee of advertising in AMA publications is not an AMA guarantee or endorsement of the 
ct or the cams made for the product by the manufacturer. 











Journal 
Diseases of Chien 

archives of 

Dermatology © 
archives of 

General Psychiatry 
archives of 

Internal Medicine 
archives of 

Neurology | 
archives of RERU i 

Ophthalmology aR 
archives of vei 

Otolaryngology-Head — 
& Neck Surgery 


archives of 


Pathology ss 
& Laboratory Medicine 


archives of 


Surgery 





PUBLICATION STAFF 
535 N Dearborn St, Chicago, IL 60610 


Michael D. Springer, Associate Editor 
Marlene M. Hinsch, Production Manager 

John R. Sayban, Assistant Production Manager 
Cheryl Iverson, Editorial Processing Manager > 
Paula Glitman, Assistant Editorial Processing 


Manager 7 
Dennis J. Shipley, Permissions and Graphic Design Y ' 
Manager a 
Staff Assistants: Diane Darnell, Bonnie Van 
Cleven 


Copy Editing: Edward Jyväskylä (Supervisor), : 
Vickey Golden (Free-lance Coordinator), Richard $ 
Díaz (Senior Copy Editor), Dee E. Egger, Daniel ohg 
Knight, Donald N. La Petina y: 


Production Supervisors: Betty Frigerio (Advertis- 
ing), Thomas J. Handrigan (Illustrations), Elizabeth — 
Petrikenas (Proofreading), Mary C. Steermann eg A 
torial), JoAnne Weiskopf (Layout) 

Proofreading: Jennifer Reiling, Christopher Siek, 
Christine M. Smith, Barbara Wojtowicz 

Art and Senior Production Assistants: Mary C. 
Beauregard, Cari Biamonte, Karen Branham, Jeri 
Hall-Gortowski, Sally Hoyt, Debra Lucas, Dorothy 
Patterson, Susan Price, Deirdre Rittenhouse, Ellen 
Yoshihara 

Production Assistants: Darlene E. Filips, Anita 
Henderson 


Editorial Assistant: Jean Schaffner 

Manuscript Records: Lenette Gardner 

Indexing: Norman Frankel (Supervisor), Susan 
McClelland, Mary Kay Tinerella 


Thomas J. Carroll, 
Promotion 

Raymond Christian, 
Services Department 


Director, Department of 


Director, Advertising 





‘Why 
sale) elie 
| start my 


patients with — 
Parkinsons 
disease On 

the 25-400 
qosage 
strengtn? 


a: - 





For more efficient delivery 
ea c00 (0) 02 F-21010 
improved GI tolerability 


The carbidopa component of SINEMET reduces most of 
the peripheral side effects of levodopa by inhibiting 
peripheral metabolism of levodopa. As a result, SINEMET 
helps reduce the nausea and vomiting caused by levodopa. 


Start with the 
better starting dose 


on emet 


(Carbidopa- age ai MSD) 


one tablet t.i.d. 
then titrate as needed 


Not stronger... better tolerated than 
SINEMET 10-100, @niivaroud equivaient) ana 100 mg levodopa 


SINEMET is contraindicated in patients receiving monoamine oxidase 
inhibitors (these inhibitors must be discontinued at least two weeks prior 
to initiating therapy with SINEMET); in patients with known hypersensitivity 
to this drug; in patients with narrow- angle glaucoma; and in patients 

with suspicious, undiagnosed skin lesions or a history of melanoma 


ee For a Brief summary Of Prescribing information, please see the following page 






































Dosage Guidelines 

_ Individualized dosage—a key to clinical 
suc ccess with SINEMET 

begin when symptoms first interfere with 
rmal function 

adjust as necessary to help maintain relief 


of: f symptoms 


For yr initial therapy... 

= Start with: 

= SINEMET 25-100 
-Containing 25 mg carbidopa 
__ (anhydrous equivalent) and 
er el mg levodopa 


qe tablet t.i.d. 


7 Bien, to control symptoms, dosage 

om lay be increased by one tablet every day or 

ve very other day until a dosage of six tablets of 
INEMET 25-100 a day is reached. 


/hen it is evident that raa 
ed more levodopa.. 
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: Transfer to: 
_ SINEMET 25-250 
$ ontaining 25 mg carbidopa 


Er lar eous equivalent) and 
50 mg levodopa 


o 1e tablet t.i.d. 


If still more levodopa is necessary, dosage 
s a ith SINEMET 25-250 may be increased by 
Ee e-half to one tablet every day or every 
O th her day toa maximum of eight tablets a day. 


When individualizing dosage... 
rt it ate with: 
-SINEMET 10-100 
~ containing 10 mg carbidopa 
(anhydrous equivalent) and 
0 0 mg levodopa 


or SINEMET 25-100 
or SINEMET 25-250 
 Theoptimum daily dosage of SINEMET must 
be > determined by careful titration in each 
piper Tablets of the three strengths may be 


iven separately or combined as needed to 
Pp ovide the optimum daily dosage. 


ti r patients transferred 
from levodopa 

‘DISCONTINUE LEVODOPA AT LEAST 

Be HOURS BEFORE STARTING SINEMET. 

he starting dose for SINEMET should pro- 
vi de about 25 percent of previous levodopa 
~ requirements. (Patients receiving less than 
_ 1500 mg of levodopa a day should be started 
; _Ononetabletof SINEMET 25-100t.i.d. orq.i.d.) 


For full details on dosage and 
administration, see Prescribing 
Information. 
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When SINEMET is to be given to patients who are 
being treated with levodopa, levodopa must be dis- 
continued at least 8 hours before therapy with 
SINEMET is started. In order to reduce adverse re- 
actions, it is necessary to individualize therapy. 
See the Warnings (below) and Dosage and Admin- 
istration sections in the Prescribing Information 
before initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to initiating 
therapy with SINEMET. 

SINEMET is contraindicated in patients with known 
hypersensitivity to this drug and in narrow-angle 
glaucoma. 

Because levodopa may activate a malignant mela- 
noma, it should not be used in patients with suspicious, 
undiagnosed skin lesions or history of melanoma. 
Warnings: Levodopa must be discontinued at least 8 
hours before SINEMET is started. SINEMET should be 
substituted at a dosage that will provide approximately 
25 percent of the previous levodopa dosage. (See Dos- 
age and Administration section of Prescribing Intorma- 
tion.) Patients taking SINEMET should be instructed not 
to take additional levodopa unless prescribed. 

As with levodopa, SINEMET may cause involuntary 
movements and mental disturbances. These reactions 
may be due to increased brain dopamine following ad- 
ministration of levodopa. All patients should be ob- 
served carefully for development of depression with 
concomitant suicidal tendencies. Treat with caution pa- 
tients with past or current psychoses. Because carbi- 
dopa permits more levodopa to re&ch the brain and, 
thus, more dopamine to be formed, dyskinesias may 
occur atlower dosages and sconer with SINEMET than 
with levodopa. Occurrence of dyskinesias may require 
dosage reduction. 

SINEMET should be administered cautiously to pa- 
tients with severe cardiovascular or pulmonary dis- 
ease, bronchial asthma, renal, hepatic or endocrine 
disease. 

Exercise care in administering SINEMET, as with 
levodopa, to patients with history of myocardial infarc- 
tion who have residual atrial, nodal, or ventricular ar- 
rhythmias. In such patients, cardiac function should be 
monitored with particular care during period of initial 
dosage adjustment, in a facility with provisions for in- 
tensive Cardiac care. 

As with levodopa, there is possibility of upper GI 
hemorrhage in patients with history of peptic ulcer. 

A symptom complex resembling the neuroleptic 
malignant syndrome including muscular rigidity, ele- 
vated body temperature, mental changes, and in- 
creased serum creatinine phosphokinase has been 
reported when antiparkinsonian agents were with- 
drawn abruptly. Therefore, patients should be ob- 
served carefully when the dosage of SINEMET is 
reduced abruptly or discontinued, especially if the pa- 
tient is receiving neuroleptics. 

Usage in Pregnancy and Lactation: Although ef- 
fects of SINEMET on human pregnancy and lactation 
are unknown. both levodopa and combinations of car- 
bidopa and levodopa have caused visceral and skele- 
tal malformations in rabbits. Use of SINEMET in women 
of childbearing potential requires that anticipated ben- 
efits of the drug be weighed against possible hazards 
to mother and child. SINEMET should not be given to 
nursing mothers 

Usage in Children: Satety of SINEMET in patients 
under 18 has not been established. 

Precautions: As with levodopa, periodic evaluations 
of hepatic, hematopoietic cardiovascular, and renal 
function are recommended during extended therapy. 

Patients with chronic wide-angle glaucoma may be 
treated cautiously with SINEMET provided intraocular 
pressure is well controlled and patient is monitored 
carefully for changes in intraocular pressure during 
therapy. 

Laboratory Tests: Abnormalities in laboratory tests 
may include elevations of liver function tests such as al- 
kaline phosphatase, SGOT (ALT), SGPT (AST), lactic 
dehydrogenase, and bilirubin. Abnormalities in pro- 
tein-bound iodine, blood urea nitrogen, and positive 
Coombs test have also been reported. Commonly, 
levels of blood urea nitrogen, creatinine, and uric acid 
are lower Guring administration of SINEMET than with 
levodopa. 
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SINEMET® (Carbidopa-Levodopa, MSD) may — 


cause a false-positive reaction for urinary ketone | 

bodies when atest tape is used for determination of ke- 
tonuria. This reaction will not be altered by boiling the 
urine specimen. False-negative tests may result with 
the use of glucose-oxidase methods of testing for glu- 
cosuria. 

Drug Interactions: Caution should be exercised 
when the following drugs are acministered concom- 
tantly with SINEMET. ; 

Symptomatic postural hypotension can occur 
when SINEMET is added to the treatment of a patient re- 
ceiving antihypertensive drugs Therefore, when ther- 
apy with SINEMET is started, dosage adjustment of the 
antihypertensive drug may be required. For patients re- 
ceiving monoamine oxidase inhibitors, see Contraindi- 
cations (above). 

There have been rare reports of adverse reactions, 
including hypertension and dys«inesia, resulting from 
the concomitant use of tricyclic antidepressants and 
SINEMET. 

Phenothiazines and butyrophenones may reduce 

the therapeutic effects of levodopa. n addition, the 
beneficial effects of levodopa in Parkinson's disease 
have been reported to be revessed by phenytoin and 
papaverine. Patients taking these drugs with SINEMET 
should be carefully observed ‘or loss of therapeutic 
response. 
Adverse Reactions: Most common serious adverse 
reactions occurring with SINEMET are choreiform, dys- 
tonic, and other involuntary movements. Other serious 
adverse reactions are mental changes including para- 
noid ideation and psychotic episodes. depression 
with or without Gevelopment ef suicidal tendencies, 
and dementia. Convulsions also have occurred; how- 
ever, a Causal relationship withkSINEMET has not been 
established 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac irreg- 
ularities and/or palpitations, orthostatic hypotensive 
episodes, bradykinetic episcdes (the “on-off” phe- | 
nomenon), anorexia, vomiting and d zziness. 

Rarely, GI bleeding, deveopment of duodenal ul- 
cer, hypertension, phlebitis, hemolytic and non-hemo- 
lytic anemia, thrombocytocenia, eukopenia, and 
agranulocytosis have occurred. 

Laboratory tests which have been reported to be 
abnormal are alkaline phosphatase, SGOT (ALT), 
SGPT (AST), lactic dehydrogenase, bilirubin, blood 
urea nitrogen, protein-bound odine, and Coombs test. 

Other adverse reactions that heve been reported 
with levodopa are: Nervous System: ataxia, numbness, 
increased hand tremor, muscle twitching, muscle 
cramps, blepharospasm (which may be taken as an 
early sign of excess dosage, consideration of dosage 
reduction may be made at this time), trismus, activation 
of latent Horner's syndrome. Psychiatric: confusion, 
sieepiness, insomnia, nightmares, nallucinations, de- 
lusions, agitation, anxiety, euphoria. Gastrointestinal: 
dry mouth, bitter taste, sialor*hea, dysphagia, bruxism, 
hiccups, abdominal pain anc distress, constipation, di- 
arrhea, flatulence, burning s=nsation of tongue. Meta- 
bolic: weight gain or loss edema. /ntegumentary: 
flushing, increased sweatirg, dark sweat, skin rash, 
loss of hair. Genitourinary: u inary retention, urinary in- 
continence, dark urine, priapism. Special Senses: di- 
plopia, blurred vision, dilated pupils, oculogyric crises. 
Miscellaneous: weakness, faintness, fatigue, head- 
ache, hoarseness, malaise, ^ot flashes, sense of stimu- 
lation, bizarre breathing patterns, neuroleptic 
malignant syndrome. ` 
Overdosage: Managemer of acute overdosage with 
SINEMET is basically the same as management of 
acute overdosage with levodopa; however, pyridoxine 
is not effective in reversing ‘he actions of SINEMET. 
How Supplied: Tablets SINEMET 10-100, SINEMET 25- 
100, and SINEMET 25-250 ére supplied in bottles of 100 
and unit dose packages of 100. 

Storage 
Tablets SINEMET 10-100 and Tablets SINEMET 25-250 
must be protected from lignt. 


For more detailed information, consult M MSD D 


your MSD Representative or see Pre- 
scribing Information. Merck Sharp & 
Dohme, Division of Mercx & Ca, Inc., 

West Point, PA 19486 J7S123(815) 





Abbott Laboratories recognizes 
outstanding young researchers 
and their contribution to the 
understanding of epilepsy 








NEUROLOGY 
RESIDENTS 





EPILEPSY RESEARCH 
COMPETITION 


1987 Epilepsy Research Competition Winners 


"Lan Shu Chen, M.D., Duke University Medical Center 
“Significance of the Substantia Nigra as a Brain Site of Action of 
Clinically Effective Anticonvulsants” 


=" Orrin Devinsky, M.D., National Institutes of Health 
“Clinical and Electroencephalographic Features of Simple 
Partial Seizures” 


*Kyoon Huh, M.D., Medical College of Georgia 

“Cognitive Activation of Human Hippocampus in Temporal 

Lobe Epilepsy” 

«Ruben Kuzniecky, M.D., Jewish General Hospital/McGill University 
“Focal Cortical Myoclonus and Rolandic Cortical Dysplasia: 

A Syndrome Clarified by Magnetic Resonance Imaging” 


"Ihor Rak, M.D., University of Virginia Medical Center 
“The Anticonvulsant Effect of Gamma-vinyl-GABA and its 
Relationship to GABAergic Function ” 





An independent judging panel reviewed submissions from 
participating neurology residents and fellows. Judging was based 
on significance, soundness and innovativeness of the research. 


The winners’ awards are an expense-paid trip to the 1988 American 
Academy of Neurology meeting and an honorarium of $500. 





Our thanks to the distinguished panel of judges 
B.J. Wilder, M.D., Chairman, Gainesville, Florida 
Antonio V. Delgado-Escueta, M.D., Los Angeles, California 
=) James A. Ferrendelli, M.D., St. Louis, Missouri 
J. Kiffin Penry, M.D., Winston-Salem, North Carolina 


pported by 
Pie education grant iy sy ; ‘ 
‘om Abbott Laboratories. A continuing commitment to epilepsy research 
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From sight...to insight. 


Imagine being able to objectively 
compare your patient's brain func- 
tion to that of hundreds of other 
brains. All perfectly normal. So that 
any deviations would show up 
instantly in vivid color. 

The Nicolet BEAM® System gives 
you easy access to hundreds of well- 
defined, age-matched, healthy indi- 
viduals with completely normal brain 
functions. Frankly, it’s the most 
reliable data base of its kind. BEAM 


Nicolet Biomedical Instruments 


out 


® 





doesn't replace EEG—it és EEG, 
extended to the point where you are 
able to visualize and quantify abnor- 
malities better than ever before. In 
virtually an instant, BEAM helps you 
accomplish analyses (including Sig- 
nificance Probability Mapping— 
SPM) that used to take hours or days, 

BEAM incorporates standardized 
testing protocols for maximum 
objectivity, the newest EEG and 
evoked potential testing equipment, 
powerful minicomputers for speed 
and efficiency, and touch-screen 


subsidiary Offices: Canada, France, Japan, The Netherlands, United Kingdom and West Germany) 


BEAM® is a registered trademark of Nicolet Instrument í orp 
Copyright 1988 


operation for unr-valed simplicity. 

In short, a comprehensive system 
not just for brain mapping, but for 
obtaining, displaying and analyzing 
electrophysiologic data. 

BEAM gives you sights that lead 
to insight. And makes you more 
productive, more thorough than 
ever before. For more information 
on how the BEAM System is revolu- 
tionizing neurology and psychiatry, 
call today. 


Toll Free 1-800-356-0007. 


(In Wis., call collect 608-271-3333 Ext. 2480% 
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CALENDAR OF MEETINGS 


The American Association of Neuropathologists 64th Annual Meeting: ‘‘Cognition, Memory, and 
Neuropathology,” Omni Hotel at Charleston (SC) Place. Contact James M. Powers, MD, 
Secretary-Treasurer, American Association of Neuropathologists, Department of Pa hology 
(Neuropathology), Medical University of South Carolina, 171 Ashley Ave, Charleston, SC 29425; 
(803) 792-3581. 

Generalized Epilepsy Symposium, Montreal. Contact Generalized Epilepsy Symposium, Montreal 
Neurological Institute, Room 710, 3801 University St, Montreal, Quebec, Canada H3A 2B4. 
The 23rd Canadian Congress of Neurological Sciences, Chateau Frontenac, Quebec. Contact 


Gerard LeBlanc, MD, Conference Chairman, Department of Neurosciences, Infant Jesus Hespital, » 


1401 18th St, Quebec city, Quebec, Canada G1J 1Z4; (418) 694-5756. 

The Southern Electroencephalographic Society and Southern Society of Electroencephalographic 
Technologists joint meeting; Opryland Hotel, Nashville, Tenn, symposium, ‘‘Clinical Neurophysiol- 
ogy of Children’’; course, ‘‘Issues for Neurophysiology for the 1990s.” Contact Barbara Gardner, 
Executive Secretary, 1 Memoria! Dr, Suite 109, Decatur, IL 62526; (217) 877-7147. 

Eighth International Symposium on Intracranial Pressure and Brain Injury, Ann Arbor, Mich. 
Contact J. Hoff, Secretary of Neurosurgery, University of Michigan Hospitals, 1500 E Medical 
Center Dr, Ann Arbor, MI 48109-0338; (313) 936-5015. 

The 16th Annual Scientific Meeting of the International Society for Pediatric Neurosurgery, Rome. 
Contact Concezio Di Rocco, Institute of Neurosurgery, Catholic University, Largo Gemelli, 8. Rome 
00168, Italy. 

‘‘Medical Problems of Musicians and Dancers,” Wheeler Opera House, Aspen, Colo. Contact 
Department of Continuing Education, The Cleveland Clinic Educational Foundation, 1 Clinic 
Center, 9500 Euclid Ave, Roam TT3-301, Cleveland, OH 44195; 444-5696 (local), 800-7628172 
(Ohio), 800-762-8173 (outside Ohio). 

AIDS-ARC Update, Civic Auditorium, San Francisco. Contact Extended Programs in Medical 
Education, University of California, Room U-569, San Francisco, CA 94143-0742; (415 476- 
4251. 

‘Neuropsychiatric Aspects of Politics and Politicians,” Mauna Loa Beach Hotel, Island of Fawaii, 
sponsored by the Southern California Neuropsychiatric Institute. Contact Barbara Harwell, 
Southern California Neuropsychiatric Institute, 6794 La Jolla Blvd, La Jolla, CA 92037; (619) 
454-2102. 

First International Conference of Alzheimer’s Disease and Related Disorders, Las Vegas Nev. 
Contact Medical and Scientific Conference Ltd, The Stucio, 12 High St, Wheathampstead, 
Hertfordshire AL4 8AA, England; 058283 4117 or 4118. 

Toronto Stroke Workshop, Inn-on-the-Park, Toronto. Contact Stroke Research Unit, E4628, 
Sunnybrook Medical Centre, 2075 Bayview Ave, Toronto, Ontario, Canada M4N 3M5; (416) 
480-4287. 

American Academy of Neurological Surgery Annual Meeting, Cincinnati. Contact Nichosas T. 
Zervas, MD, Secretary, Massachusetts General Hospital, Boston, MA 02114. 

International Symposium of Sleep Disorders, Reboucas Convention Center, Sao Paulo, Brazil, 
sponsored by the Latin American Sleep Society. Contact Rubens Reimao, MD, Rua Glicineas 128, 
04048 Sao Paulo, Brazil. 

Second Panamerican Sleep Congress, Buenos Aires, sponsored by the Latin-American Sleep 
Society. Contact Enrique Soltanik, MD, Jufre 171 (1414) Buenos Aires, Argentina. 

113th annual meeting of the American Neurological Association, Wyndham Franklin Plaza, 
Philadelphia. Contact American Neurological Association, 2221 University Ave SE, Suite 350, 
Minneapolis, MN 55414; (612) 378-3290. 

Second International Conference on the Pharmacology of Cerebral Ischemia, Marburg, West 
Germany. Contact Dr John Jennings, Medical and Scientific Conferences Ltd, The Studio, 12 High 
St, Wheathampstead, Hertfordshire AL4 8AA, England; 058283 4117 or 4118. 

Joint Symposium on Somatosensory Evoked Potentials and Electric and Magnetic Coil Stimu&tion, 
San Diego, sponsored by the American Electroencephalographic Society and American Associa- 
tion of Electromyography and Electrodiagnosis. Contact Ella Van Laningham, Executive Director, 
American Association of Electromyography and Electrodiagnosis, 732 Marquette Bank Bidg, 
Rochester, MN 55904; (507) 288-0100. 

11th Annual Continuing Education Courses, American Association of Electromyography and 
Electrodiagnosis. Contact Ella Van Laningham, American Association of Electromyographr and 
Electrodiagnosis, 732 Marquette Bank Bidg, Rochester, MN 55904; (507) 288-0100. 

35th Annual Meeting, American Association of Electromyography and Electrodiagnosis. Contact 
Ella Van Laningham, American Association of Electromyography and Electrodiagnosis, 732 
Marquette Bank Bidg, Rochester, MN 55904; (507) 288-0100. 

“The Auditory Brain-Stem Response: Auditory and Neurological Applications,” Greenville SC. 
Contact Easley Head and Neck Surgery, Brain-Stem Conference, 109 Fleetwood Dr, Easier, SC 
29640; (803) 855-2411. 

13th Annual Clinical Neurosciences Symposium, Chaminade Conference Center, Santa Cruz, 
Calif, ‘‘Recent Advances in Neurology and Neurosurgery,” sponsored by the Domimican 
Neurological Institute. Contact Karen Rickenbach, Dominican Neurological Institute, Domimican 
Hospital, 1555 Soquel Dr, Santa Cruz, CA 95065; (408) 462-7562. 
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3 MIDAS REX’ INSTITUTE 

z ANNOUNCES 

; POSTGRADUATE SKILLS CONFERENCES 

“MODERN DISSECTION TECHNIQUES OF BONE, BIOMETALS, AND BIOPLASTIC 
3 for NEUROSURGEONS** 


k ** ENT, Maxillofacial, Plastic and ORL Surgeons should attend conferences for Neurosurgeons. 


CONFERENCE OBJECTIVES 


I. Surgeons will explore current concepts in boneworking 
Ey through lectures, conferences, and clinical procedures on 
P video. OR personnel will participate in the same activities. 
II. Surgeons will participate in hands-on workshops with ad- 
~ vanced pneumatic instrumentation so their boneworking 
han problems will be refined, expedited, and facilitated. OR per- 
sonnel will participate in hands-on workshops as well as give 
=. particular attention to equipment care and maintenance, so 
= that when OR personnel have completed the course they will 
have improved competence in OR support. 


III. Surgeons who have completed the symposium should be 
pr able to apply immediately their amplified skills in the 
operating room to do their bonework (per se) in the time 
delineated: t 


a osteoplastic temporal flap, 1 1/2 min. Ħ posterior 
-craniectomy, 45-60 sec. ® osteoplastic posterior craniotomy, 1-2 min. 
e free temporal flap, 1 min. e burr hele, 1-3 sec. © hemicraniotomy, 2 

min. è bilateral frontal flap, 3-1/2 min. * two osteoplastic subdural 
‘buttons, 2 min. ¢ work about the livus è traction anchors e 
-cranioplasty. 


CRANIOFACIAL MAXILLOFACIAL: infra orbit © frontal 
© maxillectomy * zygomectomy ¢ orbital ¢ supra orbit * mandibular 
resection * mandibular a ae. 4 e mandibular reduction ¢ facial 
fracture * suture holes. / 


ORLt: mastoideetomy; 1-4 min. © è translabyrinthine acoustic 
neuroma, 30 min. orbital‘fossa dissection, 


SPINEt: 4-Place laminectomy; 6-7 min. ¢ anterior cervical fusion 
with osteophyte ss bone graft,.3-4 min. * posterolateral fu- 
‘sions * posterior terbedy fusions..* foraminotomies, 30 sec. e 
‘osteophyte removals, s, 30 See: * Harrington rod removals ¢ Harr- 
ington rod trans tion in situ) 2 min. ¢ fusions - posterior and 
anterior * disc nerve root problems ® unroofing nerves Ħ taking 
down old fusions, 1-8 min. 


BIOPLASTICSt: Methylmethacrylate - dissect, excise, shape * 
Polyethylene - abrade in situ, dissect in situ, transect in situ, shape. 
BIOMETALS}: (Superalloys, Titanium alloys, Stainless steels) 
‘Transect and shape in OR, 1-6 min.; in situ, 1-6 min. 

‘tProeedural times refer to the actual time of running the instrument. 


Surgeons will be furnished sufficient materials and advice necessary 
for any special procedure they may envision. Plastic, Craniofacial, 
Maxillofacial, and ENT problems will be explored according to the 
individual wishes of the surgeons. 


CREDITS: Each of these conferences qualifies for 18 hours of 
AMA-CME credit, Category 2. 


FEE: Surgeon - US $965.00; Resident - US $585.00 (with letter from 
department head); All Operating Room Personnel 
(RN/ORT/PA/Other) - US $250.00. Enroll by check and letter. All 
enrollments and fee payments are made through the Midas Rex 
Office in Fort Worth. 






For additional information and future dates, call or write: 


MIDAS REX INSTITUTE 


2929 Race Street * Fort Worth, Texas 76111 © 800/433-7639 + 817/831-2604 





CONFERENCE SCHEDULE 
MAY - SEPTEMBER 
(NEURO 700) 


CO-SPONSORED CONFERENCES 


MEMPHIS, TENNESSEE, MAY 4-5-6. Co 
sponsored by the University of Temnessee College c 
Medicine, Department of Neurosurgery. 


CINCINNATI, OHIO, JUNE 8-9-10. Cc 
sponsored by the Department of N eurosurgery 
University of Cincinnati Medical Center in affiliatio= 
with Good Samaritan Hospital, Christ Hospital ane 
Mayfield Neurological Institute. 


DETROIT, MICHIGAN, JUNE 22-23-24. Cé 
sponsored by the Department of Neurologica 
Surgery, Henry Ford Hospital. 


HILTON HEAD ISLAND, SOUT 


CAROLINA, AUGUST 1-2-3. Co-sponsored by 
Hilton Head Island Neurosurgical Symposium, 19 
(This conference immediately precedes the Hilt 
Head Island Neurosurgical Symposium.) 


SEATTLE, WASHINGTON, Saers a 













22-23-24. Co-sponsored by the University 
Washington School of Medicine. Department 
Neurological Surgery. (Immediately precedes the 
Congress of Neurological Surgeons meeting.) 


PERMANENT SITES 


DALLAS/FORT WORTH, Home Office, 292% 
Race Street, Fort Worth, Texas, MAY 23-24-25 

(*26-27-28), JUNE 27-28-29, JULY 28-29-3( 
AUGUST (*11-12-13) © 18-19-20, SEPTEMBE)) 
15-16-17. 


NEW YORK CITY, 115 East 61st Street, Low 
Level. MAY 2-3-4 © 16-17-18, JUNE 6-7-8 + 20-21-2 
JULY (*11-12-13) e 18-19-20, AUGUST 11-12-13 
22-23-24, SEPTEMBER 15-16-17. 


THE PALM BEACHES, 529 25th Street, We 
Palm Beach, Florida. MAY (*9-10-11) e Spee 
JUNE 13-14-15, JULY 6-7-8 e (*18-19-20) e 21-22- 
AUGUST 8-9-10 © 29-30-31, SEPTEMBER 28-29-38 











Heights, Illinois. MAY 9-10-11 © 26-27-28, JU 
(*13-14-15), JULY 6-7-8 © 18-13-20 e 28-29 
AUGUST (*15-16-17), ¢ 18-19-20, SEPTEMBE 
12-13-14. 


LOS ANGELES/ANAHEIM, 625 West ci 


CHICAGO, 728 West Algonquin Road, 2 Na 


Unit 22, Orange, California. MAY 12-13-14, JUN 
16-17-18 © (*27-28-29), JULY 11-12-13 © 25-26- 
AUGUST 1-2-3 ¢ 15-16-17, SEPTEMBER 7-8-9 
(*12-13-14) © 28-29-30. 


* These are special conferences scheduled for OR Personnel on 








American Board of Electroencephalog- 
raphy and Neurephysiology Inc.—The 
following physicians successfully 
completed the examination for certifi- 
cation in electroencephalography, giv- 
en by the American Board of Electro- 
encephalography and Neurophysiolo- 
gy Ime, in Savannah, Ga, on Oct 18, 
1987: 





Biary, Nabil 

Gaines, Kenneth J. 
Kiok, Maximo C. 
Nowack, William J. 
Rodriguez, Rafael M. 
Rosenberg, Randy M. 
Salvati, Carl] A. 


News From NINCDS 

Spinal Cerd Injury Investigation Pro- 
posals Enceuraged.—The Division of 
Stroke and Trauma of NINCDS is 
seeking individual research grant and 
program project grant applications 
related to traumatic injury of the 
spinal cord. 

The ultimate goal of this research 
initiative is to discover effective pre- 
vention of, er treatment for the paral- 
ysis that follows a traumatic injury to 
the spinal cord. A broad range of 
investizational approaches will be 
considered, from basic studies of the 
functional neuroanatomy of the spinal 
cord tə clinical trials of promising 
treatments. 

Appīeatiens for interdisciplinary 
tudies are welcome if they demon- 
trate hat appropriate interest, abili- 
ies, and facilities are available. Such 
tudies could include basic, applied, 
nd climical approaches involving the 
disciplmes of neuroanatomy, neuro- 
physiology, neurochemistry, neuro- 
pharmseology, and neurology. 

For more information, contact Dr 
Mary Ellen Michel, Division of Stroke 
and Trawma, NINCDS, Federal Build- 
ing, Roem 8A138, 7550 Wisconsin Ave, 
Bethesca, MD 20892; (301) 496-4226. 















Grant Proposals Sought for Neuronal 
Ceroid Lipofuscinoses Research.—Re- 
search grant applications are being 


Arch Neurol—Vol 45, May 1988 
| 


ka s i 





sought by the NINCDS for investiga- 
tions of Batten’s disease and other 
neuronal ceroid lipofuscinoses. 

The goals of this research initiative 
are to delineate clinical and genetic 
types of neuronal ceroid lipofusci- 
noses; to develop measures for the 
prevention, early diagnosis, and treat- 
ment of these disorders; to identify 
and localize the genes responsible for 
them; and to determine the biochemi- 
cal defects that result from the action 
of these genes. 

For further information, applicants 
may contact Dr Ntinos Myriantho- 
poulos, NINCDS, Federal Building, 
Room 8C04, 7500 Wisconsin Ave, 
Bethesda, MD 20892; (301) 496-5821. 


NINCDS Announces New Career 
Development Award Recipients.—Thir- 
teen individuals have been named 
recipients of NINCDS Clinical Inves- 
tigator Development Awards (CI- 
DAs), and an additional two individu- 
als have received Research Career 
Development Awards (RCDAs). Ap- 
plications for CIDAs and RCDAs were 
reviewed at the January 1988 meeting 
of the National Advisory Neurological 
and Communicative Disorders and 
Stroke Council. 

A listing of the recipients, their 
institutions, and their project titles 
follows. 

CIDAs 

Mitchel S. Berger, MD, University of 
Washington, Seattle, “Drug Resis- 
tance and DNA Repair in Brain 
Tumors” 

Jeffrey A. Cohen, MD, University of 
Pennsylvania, Philadelphia, ‘“Mo- 
lecular Biology of the ß8-Adrener- 
gic/Reovirus Receptor” 

Edward J. Dropcho, MD, University of 
Alabama, Birmingham, ‘Molecular 
Study of Paraneoplastic Syn- 
dromes” 

Griffith R. Harsh, MD, University of 
California at San Francisco, 
“PDGF in CNS Tumors, Athero- 
sclerosis, and Vasospasm” 
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John D. England, MD, University of 
Colorado, Denver, 
Induced Motor Neuron 
Schwann Cell Death” 

Walter J. Koroshetz, MD, Massachu- 
setts General Hospital, Boston, 
“The Biophysical Basis of Gluta- 
mate and Dopamine Effects in the 
Striatum” 

Warren D. Lo, MD, Children’s Hospi- 
tal Research Foundation, Colum- 


bus, Ohio, “Vascular Permeability 


and Brain Edema in Brain Ab- 
scess” 

Vinodh Narayanan, MD, The Johns 
Hopkins University, Baltimore, 
“Myelin P2 Protein: Study of 
Expression and Regulation” 

Anita N. Newman, MD, UCLA, “Re- 
generation of the Eighth Cranial 
Nerve” 

Juan R. Sanchez-Ramos, MD, PhD, 
University of Miami, Coral Gables, 
Fla, “Cellular Teaxicology of the 
Dopamine Neuron” 


“Doxorubicin- — 
and — 
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Charles L. Schleien, MD, The Johns — | 


Hopkins University, Baltimore, 
“Cerebral Blood Flow and Metabo- 
lism During Infant CPR” 

Roy E. Twyman, MD, University of 
Michigan, Ann Arbor, “Anticonvul- 


sant Regulation of GABA Chloride ~ 


Channels” 


Jeffery M. Vance, MD, PhD, Duke 


University, Durham, NC, “Mapping 
the Myotonic Dystrophy Gene” 
RCDAs 
Claire E. Hulsebosch, PhD, University 
of Texas Medical Branch, Galves- 
ton, “Molecular Mechanisms of 
Sprouting in the Spinal Cord” 


Richard L. Rotundo, PhD, University © 


of Miami, Coral Gables, Fla, 

“Transport and Sorting of Neuronal 

Membrane Proteins’ 

Application deadlines for CIDAs 
and RCDAs are Feb 1, June 1, and 
Oct 1 of each year. Additional infor- 
mation can be obtained from Mr 
Edward M. Donohue, Deputy Direc- 
tor, Division of Extramural Activi- 
ties, NINCDS, NIH, Bethesda, MD, 
20892; (301) 496-4188. 
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3 To the Editor.—May we comment on 
R _ the controversy between Hauser’ and 
~ Hart and Easton’ on the subject of 
E seizure recurrence after a first unpro- 
-voked seizure and the implications for 
_ treatment, as much of the debate cen- 
ters on our own study?’ 

= In his figure, Hauser! compares our? 
high (71%) recurrence rate after a 
single seizure with the moderate 
(55%) and low (27%) three-year 
$ recurrence rates in the studies by 
ia 





= himself and his colleagues at Roches- 
_ ter, Minn,* and Minneapolis,’ respec- 
= tively. There are many possible expla- 
_ nations for the variation in these 
= three (and other’) studies, but two 
_ factors appear most important to us. 
_ First, in both the Rochester and Min- 
= neapolis studies, approximately two 
thirds of the patients were actually 

=~ treated with anticonvulsants, whereas 
none of our patients were so treated. 
_ This is very likely to have reduced the 
_ overall recurrence rate in the Ameri- 
_ can studies. It does not seem to us 
-~ logical to discuss the appropriateness, 
or otherwise, of treatment on the 
-basis of studies in which two thirds of 
_ the patients were treated, unless the 
~ outcome in the treated and untreated 
_ groups were compared, a point that is 
= not mentioned by Hauser.' Second, 
Š and perhaps more importantly, we 
= agree with Hart and Easton, as we 
_ stressed in our article’, that the time 
interval between the occurrence of the 
first seizure and the “point of entry 
B. into the medical system” is crucial in 
_ determining recurrence rates. We 
= have recently studied the seizure 
_ intervals in 183 patients with between 
two and five untreated tonic-clonic 
A seizures presenting to our neurologi- 
A cal department (R.D.C.E., E.H.R., A.L. 
= Johnson, unpublished observations, 
_ 1987). As shown in the Table, we have 
-~ confirmed Gowers‘ observation that 
-in one third of epileptic patients the 
= second attack follows the first within 
one month. In the American and other 
_ studies, the time interval from the 
first seizure to the “point of entry into 


— = 


yr 


the medical system” (ie, the point of 
entry to the study) is usually several 
weeks, or else it is unstated. If four 
weeks have already elapsed, at least 
one third of the potential candidates 
for the single seizure study will have 
been eliminated because a second 
attack has already developed. The 
longer the time interval from the first 
seizure to the point of entry to the 
study or to presentation to the physi- 
cian for the difficult decision about 
possible treatment, the lower will be 
the subsequent recurrence rate. It is 
for this very reason that, in our sin- 
gle-seizure study, we identified our 
133 patients within a median of one 
day after the attack. As we pointed 
out, the higher recurrence rate in our 
study is in keeping with Gowers” 
observations and also the epidemio- 
logical findings of Goodridge and 
Shorvon.’ 

Not only does Hauser' underesti- 
mate the risk of recurrence after a 
single seizure, but he also, in our 
opinion, censiderably overestimates 
the risks associated with anticonvul- 
sant therapy. Thus he states that in 
the cooperative Veterans Administra- 
tion study of newly treated epileptic 
patients," over 30% of patients require 
discontinuation of the initial anticon- 
vulsant drug because of unacceptable 
side effects, even in the absence of 
additional seizures. From our reading 
of this study, 85 (20% ) of 421 patients 
is the correct figure, and much of this 
was due to primidone, a drug that is 
not now widely used as a first drug, at 
least in this country. Furthermore, 
the treatment policy in the Veterans 
Administration study was to obtain a 
therapeutic blood level with each of 
the treatment drugs. This is not 
always necessary in clinical practice, 
as some one third of epileptic patients 
can be controlled with subtherapeutic 
blood levels.’ In a study, similar to 
that of the Veterans Administration 
Cooperative Group, designed to com- 
pare the efficacy and toxicity of four 
major anticonvulsants (phenobarbi- 
tal, phenytoin, carbamazepine, and 
valproate) in 207 adults and 160 chil- 
dren with newly diagnosed epilepsy, 


Letters to the editor should be submitted as an original and two duplicates. They should be 
typewritten double-spaced on plain bend paper; they will be subject to editing. If they are 
prepared on a word processor, do not justify the right margin. A copyright transmittal 
letter signed by all authors must accompany this (see “Instructions for Authors”). 


the discontinuation rate for the initial 
anticonvulsant therapy because of 
any type of toxicity was 10% in both 
groups (E.H.R., A. Heller, B. MacAr- 
dle, unpublished observations, 1987). 
However, in both adults and children 
over half the discontinuations were 
due to phenobarbital, so that, for the 
other drugs combined, the rate is 
around 5%. In this study, the initial 
drug was randomized and adminis- 
tered in a small dose. A therapeutic 
blood level was only achieved when 
necessary, and the drugs were not 
pushed to toxic doses as in the Veter- 
ans Administration study. 

Hauser also states that “virtually 
100% [of patients receiving therapy, 
will have some impairment of func- 
tion,” by which he seems to imply, in 
particular, neuropsychelogiecal effects. 
It is true that the latter can be subtle 
and difficult to measure. However, 
after 20 years of interest and study of 
this field by one of us,” in which we 
have frequently pointed out that these 
problems are usually underestimated, 
we would regard Hauser’s statement 
as an exaggeration. There are, in any 
case, clear differences between the 
drugs, and many patients can tolerate 
small or moderate doses, especially, 
for example, of carbamazepine, for 
long periods without significant clini- 
cal effects. 

Hachinski” wisely points out that 
many other factors enter into the 
decision whether or not to treat a 
single seizure or even multiple sei- 
zures.® Especially important, apart 
from the correctness of the diagnosis 
and the nature of the underlying dis- 
order, is the attitude of the patient (or 
relative) and the likelihood of good 
compliance. Whether or not a single 
seizure should be treated is far from 
being resolved, but, in making this 
difficult decision at the present time, 
it is important not te underestimate 
the risk of recurrence or exaggerate 
the risks of carefully monitored ther- 
apy, which is kept to a minimum. The 
question of the treatment of a single 
seizure is a potentially important one 
as there is some evidence from our 
studies of newly diagnosed epilepsy'*5 
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ermal Between First and Second 
f anic-Clonic Seizures in Patients 
ing With Untreated Epilepsy * 







No. (%) 
56 (31) 
19 (10) 
18 (10) 
66 (36) 
24 (13)t 
183 (100) 


I1ICE, EHR., A.L. Johnson, unpublished 
vetions, 1987. 

) those in whom the interval was greater than 
year T] = 24). it was between one and two 
s =v 14. Detween two and three years in four, and 
© than three years in the remaining six. 























at early treatment may be of value 
preventing the development of 
ronie epilepsy. Certainly much 
yre research is indicated into the 
_ arly treatment and prognosis of epi- 
‘psy including single seizures." 

R. D. C. ELwes MB, MRCP 

E. H. Reynotps MD, FRCP 
_ Department of Neurology 

Kings College Hospital 

Denmark Hill 

London, SE5 9RS, England 
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Diagnostic Studies for Tumors 
in Seizure Patients 


To the Editor.—In their recent report 
on electroencephalographic and clini- 
cal changes in seizure patients with 
slowly growing brain tumors, Hughes 
and Zak' provide interesting and use- 
ful data. However, they assert that 
“the yield from CT (computed tomog- 
raphy) at all ages can be expected to 
be only 5% to 7%, and in these days of 
cost containment... this yield would 
not seem to justify performing one of 
these expensive procedures on every 
patient (especially the indigent) with 
chronic seizures.” We believe that this 
conclusion is misleading and, in addi- 
tion, raises serious ethical and moral 
questions. A few examples may help 
illuminate these points. 

Our current series of 87 patients 
who have undergone resective surgery 
for chronic partial epilepsy includes 
14 (16%) with low-grade primary 
brain tumors (12 of glial origin and 
two gangliogliomata). Eleven (79%) 
had abnormal CT scans, of which only 
three (27% ) were thought to suggest a 
tumor. However, all nine of those 
undergoing magnetic resonance imag- 
ing (MRI) had studies suggesting a 
mass lesion. This is consonant with 
our earlier experience? and that of 
others.’ Because of its greater sensi- 
tivity, we believe that MRI, rather 
than CT, should be used to exclude 
progressive forms of pathology. 

The selection of patients for scan- 
ning procedures should, in our view, 
be a medical one, based on risk-bene- 
fit analysis, rather than an economic 
one based on so-called cost-effective- 
ness. Since MRI seems almost devoid 
of risk, only benefits would be ex- 
pected. 

Finally, we believe that stressing 
“indigent” patients as a group for 
whom expense should be a major cri- 
terion in selecting a procedure can 
only serve to exacerbate our country’s 
regression toward further inequality 
in medical care. If access to medical 
care is to be restricted because of cost, 
the poor should not be singled out to 


bear the brunt of greater inequity. 
THOMAS BLEcK, MD 
FRANK MORRELL, MD 
DONNA BERGEN, MD 
Ruzica Ristanovic, MD 
MICHAEL SMITH, MD 
MARGARET KOCH-WESER, PHD 
MAGGIE GERMAN, RN, MSN 
Department of Neurological Sciences 
Rush Medical College 
1753 W Congress Pkwy 
Chicago, IL 60612 


1. Hughes JR, Zak SM: EEG and clinical 
changes in patients with chronic seizures associ- 
ated with slowly growing brain tumors. Arch 
Neurol 1987;44:540-543. 


2. Bergen D, Morrell F, Bleck TP, et al: Tissue 
histology in epileptic patients with abnormal 
MRI scans. Epilepsia 1935;26:535. . 

3. Sperling MR, Wilsen G, Engel J Jr, et al: 
Magnetic resonance imaging in intractable par- 
tial epilepsy: Correlatiwe studies. Ann Neurol 
1986;20:57-62. R a 


In Reply.—We are Dleased to have the E 
opportunity of clarifying one special 
point in our article on electroencepha- ž 
lography and clinical changes in — 
patients with slowly growing tumors. E 
The statement of Bleck et al that. 
magnetic resonance imaging (MRI) is a 
more sensitive than computed tomog- SS 
raphy (CT) in these patients is likely — 

correct, and we wou d be in agreement — 3 
with them. However, Bleck et al need _ 
to be, and hopefully are, aware that- e 
the MRI can be so sensitive that it can 

be positive in and around areas of the 

brain with actively discharging foci. 
Thus, false-positive results can occur, © 
suggesting a space-occupying lesion — 
that is not there, and our own group’ — 
was one of the first of many to report 
this interesting phenomenon. 

The more important issue, perhaps, 
is the “serious ethical and moral ques- _ 
tion.” Bleck et al mention that our | 
“conclusion is misl2ading,” and we ~ 
believe that they are absolutely cor- 
rect, especially since they themselves — 
have apparently been misled. We are — 
the ones in this public hospital who _ 
are caring for the mdigent patients — 
and our professional lives are devoted 
to them, not to private patients, as 
seen in Rush-Presbyterian-St Lukes _ 
Medical Center, Chicago. Therefore, — 
we have had to be sensitive to their — 
specific needs and especially their — 
financial pressures. If we were to set 
up a blind policy for each of our 1000 
patients in our epilepsy clinic to have © 
a CT and/or MRI, regardless of their — 
history or any other finding, we could ~ 
anticipate at least two unfortunate 
outcomes. Those whc would have to 
pay all or a part of the bill would have a 
a very difficult time recovering from 
this financial crisis, end those whose 
costs are handled by public aid would 
have added even further to the many _ 
millions of dollars thet are now owed P 
to our hospital that have not, and will 
never be, paid. Thus, the epileptologist — 
must use some judgment as to which 3 
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patients must have these procedures © 
and the reference to tie indigent was 
only that they suffer more than oth- 
ers when forced to pay a bill that may 
not be absolutely mecessary. The 
essence of our article is to help to 
define those patients who must have 
the MRI or CT, rich cr poor. Surely, 
Bleck et al are not suggesting that our 
meaning was to restrict our indigent 
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patients from receiving the benefits of 
any test that we deem necessary for 
them to have. Furthermore, we hope 
that Bleck et al are not suggesting the 
blind policy of every patient with epi- 
lepsy must have an MRI scan, regard- 
less of history, electroencephalo- 
graphic results, etc. If so, the present 
financial crisis of medicine in United 
States in general, and in our own 
hospital in particular, would then be 
even worse than it is today. In sum- 
mary, our statement regarding ‘the 
indigent patients was to demonstrate 
our advocacy to them and our sensi- 
tivity to their unfortunate financial 
plight, rather than the opposite, to be 
prejudicial against them in any way. 

JOHN R. HUGHES, MD, PHD 

STEVEN M. Zax, MD 

Department of Neurology 


University of Illinois Medical Center 
Chicago, IL 60612 


1. Stone JL, Hughes JR, Barr AN, et al: Neuro- 
radiological and electroencephalographic fea- 
tures in a case of temporal lobe status epilepti- 
cus. Neurosurgery 1986;18:212-216. 


Neurocysticercosis 


To the Editor.—The diagnosis of neu- 
rocysticercosis in man has markedly 
improved with the development of 
several neurodiagnostic techniques, 
including computed tomography 
(CT), determination of cysticercus 
antibodies in cerebrospinal fluid by 
the enzyme-linked immunosorbent 
assay, and, more recently, through 
magnetic resonance imaging (MRI). 
However, the diagnosis of the intra- 
ventricular type of neurocysticercosis 
has always been a difficult one, and, in 


. Fig 1.—Computed tomographic scan with 
ventriculography showing three intraventricu- 
lar cysts (neurocysticercosis). 
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Fig 2.—Magnetic resonance spin echo T-1- 
weighted image (TR = 600, TE = 28) with 
patient face up, showing intraventricular cyst 
in occipital horn of left lateral ventricle. 


the past, the best way to demonstrate 
the intraventricular cysts was 
through the combination of ventricu- 
lography with CT, using iodated con- 
trast media (Fig 1). 

With the development of MRI, we 
have found that this procedure is 
more useful for this type of diagnosis, 
particularly because it is a noninva- 
sive method. 

Recently, we had a ease of intraven- 
tricular cysticercosis in which the 
final diagnosis was obtained by MRI, 
with a simple maneuver that con- 
sisted of performing the MRI first 
with the patient in the decubitus posi- 
tion (intraventricular cyst into the 
occipital horn) (Fig 2) and then in the 
ventral position (intraventricular cyst 
in the frontal horn) (Fig 3). We 
believed that the only neurologic con- 
dition in which an intraventricular 
cyst can be displaced freely within the 
lateral ventricle is neurocysticerco- 
sis. 


Report of a Case.—An 18-year-old man 
was admitted to the hospital with symp- 
toms and signs of intracranial hyperten- 
sion. 

He was known to have neurocysticerco- 
sis for the last 3% years, with arrested 
hydrocephalus (cysticercus antibody titer 
was elevated in the cerebrospinal fluid by 
enzyme-linked immunosorbent assay). He 
underwent a shunt (ventriculoperitoneal 
shunt) three years previously. Three days 
prior to admissions, the patient had a 
generalized headache that was moderate 
and predominantly nocturnal, which 
increased with the Valsalva maneuver and 
with sudden changes of head position, 
associated with nausea and vomiting, as 
well as somnolence. 
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Fig 3.—Magnetic resonance spin echo T-1- 
weighted image (TR = 600, TE = 28) with 
patient face down, showing intraventricular 
cyst in frontal horn of left latera! ventricle. 


Physical and neurologic examinations 
revealed only early bilateral papilledema. 
The Pudenz valve was not functioning. 
Magnetic resonance imaging showed 
asymmetric dilatation of the lateral ven- 
tricles (left greater than right) with an 
intraventricular catheter placed in the 
right lateral ventricle, and the presence of 
the intraventricular cyst in the left lateral 
ventricle. 


Comment.—The patient underwent 
a left parieto-occipital craniotomy, 
and, through a transcaillosal ap- 
proach, the intraventricular cyst was 
removed uneventfully. The patient 
showed a complete recovery. The 
lesion was confirmed as a racemous 
form of cysticercus. 

We considered this example as a 
unique diagnostic form for intraven- 
tricular neurocysticercosis, not pub- 
lished previously, and noninvasive in 
nature, using only MRI. 

RICARDO A. RANGEL-GUERRA, MD 
Division of Neurology 

JAIME HERRERA, MD 

Division of Neurosurgery 
GUILLERMO ELIZONDO, MD 
Division of Radiolagy 

JORGE GONZALEZ-MORANTES, MD 
Hospital Universitario 

UANL 

APDO Postal I-4469 


Mitras, Monterrey Neuvo León, Mexica | 


CP 64460 


including computed tomography. Radiology 1977. i 
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2. Rosas N, Sotelo J, Nieto D: ELISA in the 
diagnosis of neurocysticercosis. Arch Neuro. 
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3. Suss RA, Maravilla KR, Thompson J: MR 
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“Clearly when you're dealing with the: ‘élderly population there 
are cften multiple medications being. used. for other systemic 
disorders. In general, they're more sensitive to such drugs and have 


a greater incidence of side effects.” if 
prng Ross, M.D., Neurologist: 


Private Practice, South Florida. 


“The patient was started on capsaicin cream (Zostrix). Within 
ony ‘wo days of initiating QID application, he noticed a decrease in 

\ his discomfort. Four weeks ‘after initiating therapy, the patient 
aweke with no pain for the first time since the outbreak of zoster,”’ 
‘Larry E. Millikan, M.D. 
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Tulane University School of Medicine. ~~ f: n od 4 i A: 
“Since the therapeutic index appears. to be quite large, you may, , = ay : pee 


decice that you want to use capsaicin: \Zostrix) in everybody with * } 


risk factors for other products.” 
David Ross, M.D. 
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DESCRIPTION 

Zostrix cream contains capsaicin 0.025% in an emollient base. 
Capsaicin is a naturally occurring substance derived from plants of 
the Solanaceae family with the chemical name trans-8-methyl-N- 
vanillyl-6-nonenamide. Capsaicin is a white crystalline powder with 
a molecular weight of 305.4. It is practically insoluble in water 
but very soluble in alcohol, ether and chloroform. 
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ACTION AND INDICATIONS 

Although the precise mechanism of action of capsaicin is not fully 
understood, current evidence suggests that capsaicin renders skin 
insensitive to pain by depleting and preventing reaccumulation of 
substance P in peripheral sensory neurons. Substance P is thought 
to be the principal chemomediator of pain impulses from the 
periphery to the central nervous system. Zostrix cream is indicated 


for the temporary relief of the pain (neuralgia) associated with and 
following episodes of herpes zoster infections after open skin 
lesions have healed. 


WARNINGS 

For external use only. Avoid contact with eyes and broken or 
irritated skin. Do not bandage tightly. If condition worsens, or if 
symptoms persist for more than 14 days or clear up and occur again 
within a few days, discontinue use of this procuct and consult 
your physician. Keep this and all drugs out of the reach of children. 


DIRECTIONS 

Adults and children 2 years of age or older: Apply Zostrix to affected 
area not more than 3 or 4 times daily. Zostrix may cause transient 
burning on application. This burning is observed more frequently 
when application schedules of less than 3 or 4 times daily are 
utilized. After Zostrix is applied with the fingers, the hands should 
be washed immediately. 


HOW SUPPLIED 
1.5 oz. tubes (NDC 52761-552-45): U.S. Patent Nos. 4486450.5536404 


® 
Marketed by G E N DE RM Corporation, Northbrook, IL 60052 
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Orginal Contributions 


Senile Dementia of the Alzheimer Type 


Subject Attrition and Testability in Research 


Jack Botwinick, PhD; Martha Storandt, PhD; Leonard Berg, MD; Susan Boland 


@ There are inherent methodologic 
profiems in investigating senile dementia 
of te Alzheimer type (SDAT) but this 
stucy indicated that, with regard to 
behavioral test measurement, some of the 
obvious problems are partially mitigated. 
Firs. these data showed that the progres- 
sive decline seen in longitudinal SDAT 
studiesis of the same type and magnitude 
seer in cross-sectional comparisons. 
Thus. comparing SDAT groups differing in 
severity provides for the same observa- 
tions as following up subjects with mild 
SDA over time. This study also demon- 
straves that with certain kinds of tests, 
selective subject attrition may not be any 
greater in longitudinal investigations than 
four in normal aging research. Subjects 
whowirepped out of the longitudinal study 
were not that different from those who 
remained in, at least in terms of initial test 
performance on challenging tests. In this 
study less than 5% of the subjects with 
SDAT originally classified as being in the 
mildstage of the disease remained in this 
stage after 6% years of investigation. 
This inexorable downward path of the 
subject with SDAT is what appears para- 
mount. Given the similarity of staging in 
tongitudinal and cross-sectional studies, 
prior test performance levels in the latter 
studies can be ascertained even if with 
fess accuracy than in longitudinal 
studes. 

(Arch Neurol 1988;45:493-496) 


This study is reported in three parts. 

The first is a longitudinal follow- 
up coneerning the fate of five subjects 
witt senile dementia of the Alzheimer 
type (SDAT) whose cases were re- 
ported in a previous study by Botwin- 
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ick et al! in the ARCHIVES. The subjects 
were the only ones of an initial sample 
of 43 whose dementia remained mild 
after about four years of a longitudi- 
nal study. The others progressed to 
more severe stages. Four hypotheses 
were raised in that study regarding 
these five; one was that they consti- 
tuted a subtype of SDAT character- 
ized by slow or nonprogressive demen- 
tia. This study provides evidence bear- 
ing on this hypothesis by supplying 
data on their subsequent course. 

Part 2 of this study is involved with 
the problem of subject attrition and 
testability in longitudinal research on 
SDAT. This part is in two sections: the 
first refers to the relative ability lev- 
els of drop-outs compared with those 
remaining in the study as the longitu- 
dinal test periods continue; the second 
refers to ability levels at the start of 
the study in regard to subsequent 
testability. 

Part 3 consists of cross-sectional 
comparisons, ie, comparisons of 
SDAT groups of differing severity at 
one time of testing. This is to address 
the question of whether staging in 
SDAT can be studied equally well 
cross sectionally as longitudinally. If 
yes, there is much money, time, and 
managerial planning to be saved in 
cross-sectional analyses. This part 
also bears on subject attrition and 
testability. 


PART 1: WHAT A DIFFERENCE A YEAR 
OR TWO MAKES 
Method and Subjects 


The description of subjects and the 
method of recruiting may be seen in the 
earlier report by Botwinick et al.' Greater 
procedural detail about recruitment, diag- 
nosis, and staging is available in reports by 
Berg et al, Berg,’ and Hughes et al.‘ Brief- 
ly, 16 behavioral tests (Table), mainly of a 
cognitive nature, were given to 42 men and 
women aged 64 to 80 years (mean, 71.4 
years; SD, 4.4 years) diagnosed as having 
mild SDAT. The diagnosis of Alzheimer’s 
disease has been confirmed in all 13 sub- 
jects who have come to autopsy. The scor- 


ing of the tests was the same as in the 
study by Botwinick et al,' with two excep- 
tions. One is the Boston Naming test, 
where in this study, only 60 items were 
administered, as per the most recent revi- 
sion of the test. The other is the Bender 
gestalt test based on the Hutt-Briskin 
scoring system. In the earlier study' the 
total number correct was recorded; in this 
study, the total incorrect was, as is tradi- 
tional. As in the earlier study, the score for 
the Trailmaking test part A was the recip- 
rocal of time to completion in seconds 
1000. The score of the Crossing-off test 
was the number of lines crossed divided by 
the time to cross them X1000. 

The 42 subjects comprised the five sub- 
jects who remained in the mild SDAT 
group after the fourth test period (4.2 to 4.7 
years of longitudinal testing) plus 37 oth- 
ers who progressed to moderate SDAT or 
severe SDAT. There was one other subject 
enrolled in the study but not tested on this 
battery of tests at entry. The subjects were 
classified by the physicians in terms of 


Clinical Dementia Rating (CDR) (ie, mild, — 


CDR-1; moderate, CDR-2; and severe, 
CDR-3)** at each time of testing. This part 
of the study examines the fate of the five 
subjects after the fourth test period in 





terms of CDR, ie, through the fifth test A 
period about 1.2 years later, and the sixth, _ 
about a year after the fifth. Altogether, | 


then, this part of the longitudinal study 
covered a period of about 6% years. It also 
examines their fate in terms of test perfor- 
mances to determine whether they 
reflected corresponding observations. 

The 16-test battery was challenging even 
for subjects with CDR-1 (see Botwinick et 
al' for test performance means as com- 
pared with matched normal control sub- 
jects). Thus, often, particularly with sub- 
jects with CDR-2 and CDR-3, their 
attempts to carry out the test procedures 


met with failure. At times individual tests — 


were discontinued soon after the start or 


not started at all because it was apparent _ 


that only subject frustration would result 
with the certain and complete failure of 
taking the entire test. In these situations, 
seen particularly ameng the subjects with 
CDR-3, scores of zero were given. These 
scores were judged to be realistic estimates 
of their test-taking abilities. However, 
when subjects were net tested because they 
became hostile or agitated and testing was 
thus contraindicated or when there was a 
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subjects who remained CDR-1 by the 
` fourth test period (about 4.5 years 


E 


4 


special reason (eg, a bandaged hand when a 
paper-and-pencil test was administered), 
the subject was given a score that was the 
median of his or her group (eg, CDR-1). 
These procedures were carried out in each 


_ of the three parts of the present study. 


Results and Comment 


By the time of the fifth session, 
about five to six years after entry in 


_ the study, one of the five subjects had 


died before CDR determination could 
be made. Two of the remaining four 
continued their mild SDAT status 
(CDR-1), but the two others pro- 
gressed to CDR-2. These classifica- 
tions were also true at the sixth ses- 


tested, only two remain alive with 
mild SDAT status from the beginning 
of the study to the sixth time of 
testing, a period of 6.8 years. 

One of the hypotheses suggested in 
the previous report was that the five 


after entry in the study) constituted 
an SDAT subtype characterized by 
slow deterioration or stability. The 
data of this study cannot determine 


the validity of this hypothesis, but 


they do show that two of the subjects 
were deteriorating slowly in that they 
became CDR-2 later than most of the 
other subjects. It is possible that the 
other two may be nonprogressive. 

An examination of the 16 test scores 
of the two nonprogressive subjects 
was made to determine whether they 
reflected the same information as the 
CDR stages (ie, if they also reflected 


no decline between the fourth and 


‘sixth test sessions). One of the two 
subjects was tested at each of the six 
test periods; the other one missed the 
fifth test period. Because of the small 
sample size it was not possible to 
analyze the data statistically, but it 


= was possible to examine the scores on 


each of the 16 tests. For both subjects, 
performance scores were lower at the 
sixth session than the fourth on 11 of 
the 16 tests and either the same or 
higher on five. 

These data suggest some continuing 
slow decline among the four subjects 
in that two subjects became CDR-2 
and two, although remaining CDR-1, 
showed some decline in test scores 
over the last two test sessions. Non- 
progression as a subtype, as seen in 
these data at least, remains a possibil- 
ity, but the weight of evidence sug- 
gests otherwise. The small sample size 
precludes a more definitive conclu- 
sion. 

Of the 42 subjects originally tested 
at entry, only five could be tested at 
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Mean + SD of Cross-sectional (C) and Longitudinal (L) Test Scores 
of Subjects Within Three CDR Groups”* 


Method 


Wechsler Memory scale 
Mental Control 


Logical Memory 


Digit Span 
Forward 


Digit Span 
Backward 


Associate 
Learning 


Word Fluency 


Boston Naming 


Visual Retention 
Recall 


Bender gestalt 


WAISt 
Information 


Comprehension 


Digit Symbol 


Block Design 


Trailmaking, part A 


Crossing-off 


123.0 + 37.2 
123.2 + 41.5 


CDR-1 


14.6 + 1.6 
11.3 + 2.0 


103.2 + 105.2 
104.9 + 30.1 


29.6 + 53.3 
35.6 + 53.1 





* Subjects who were diagnosed as having mild dementia of the Alzheimer type wer2 given the Clinical 
Dementia Rating (CDR) of 1. Those who were moderately demented were CDR-2 and those-sseverely demented, 


CDR-3. 


tWAIS indicates Wechsler Adult Intelligence scale. 


the fifth session and six at the sixth. 
There were deaths, relocations to dis- 
tant nursing homes, and other rea- 
sons. Additionally, there is the 
possibility that severe cognitive 
impairment may have played a role in 
subject unavailability. This sugges- 
tion is examined more fully in the 
next part of this study. Herein it is 
simply noted that, because the 16-test 
battery is challenging even for sub- 
jects with CDR-1, a less challenging 
test battery might have resulted in 
greater subject testability and small- 
er subject dropout rates. 


PART 2: RESEARCH DROP-OUTS AND 
SURVIVORS 
Methods and Subjects 


There were 18 subjects of the original 42 
who could be tested in each of the first four 


test sessions, covering a period of approxi- 
mately four years. Others of the 42 were 
tested one or more times but not at each of 
the four times. How do these latter sub- 
jects compare with the 18 in test perfor- 
mances? The literature on normal aging 
would suggest that the 18 were superior to 
the others (eg, Botwimick**+), An 
attempt to answer this question was made 
by comparing at each time of testing the 18 
tested all four times with chose tested less 
than four times. Of the atter group, 24 
were tested at time 1, 11 at time 2, six at 
time 3, and three at time 4. The 16 test 
scores of the 24 were compared with those 
of the 18 at time 1, the 16 test scores of the 
11 were compared with those of the 18 at 
time 2, and similarly for tre six and three 
subjects at times 3 and 4, respectively. The 
group comparisons based on the 16 tests 
were made by a multivariate analysis of 
variance (MANOVA) at each of the four 
times of testing. Univariate tests based on 
each of the 16 tests followed. 
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Results and Comment 


Each of four MANOVAs, one for 
each cf the four times of testing, 
indicated no significant difference 
betwean those subjects tested each of 
the fomr times and those who missed 
te= sessions. The P levels ranged 
fram .96 to .53. Univariate analyses, 
therefore, were not indicated, but they 
were carried out to see whether there 
was 2 trend with individual tests to 
the expected superiority of the sub- 
jects who were tested at all four 
times. None of the 16 univariate tests 
were su@nificant at time 1, three were 
signifeant in the expected direction 
at time 2, ten at time 3, and none at 
time 4 The large number of univar- 
iate diferences at time 3 was due to 
the zero and near zero performances 
of many of the subjects who were far 
along in SDAT deterioration. 

Another type of analysis was made 
to determine whether the initial test 
lev=! piayed a role in selective attri- 
tion. Of the 42 subjects with SDAT 
tesied at time 1, only 29 were also 
tesied at time 2; 13 were not. The 29 
were compared with the 13 dropouts 
in egard to their time 1 scores. Simi- 
lar-y, there were 22 subjects who were 
tesied at times 1, 2, and 3. They were 
companed in time 1 scores with the 20 
subjects whe were not tested all three 
times. The last test in this series was 
already made in the previous analy- 
ses. that is, there were 18 subjects 
tesved all four times and they were 
compared with the 24 subjects tested 
less than four times in regard to time 
1 seores. 

The comparisons were by MANO- 
VAs, and no significant differences 
were observed. The nonsignificant P 
levels ranged from .95 to .53. Only one 
univariate test of the 16 in each of the 
firs: two MANOVAs reflected a dif- 
ference at less than P= .05. Thus, 
neither initial test ability nor subse- 
quent test ability of the subjects with 
SDAT differentiated drop-outs from 
test survivers in any appreciable 
war. 

This conclusion was not anticipated 
because, as indicated, it is different 
from what is often demonstrated in 
the literature about normal aging. To 
determime whether this conclusion is 
a fumction of the subject sample rath- 
er tian the specific 16 tests and proce- 
dures of this study, the analyses were 
rep icated on the sample of matched 
normal subjects (CDR-0) whose cases 
wer= reported in the study by Botwin- 
ick et al.' There were 41 subjects test- 
ed Æ time 1 and each of them was also 
tested at time 2. Of these, 39 were also 
tested at time 3. There were 32 sub- 
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jects tested at time 4 but only 30 of 
these were tested all four times. Thus, 
there was little attrition of these sub- 
jects who were selected medically for 
good health. 

The performance scores of the 30 
subjects who completed all four test 
sessions were compared with the 11 
who did not. The comparison was with 
regard to both the time 1 and 2 scores. 
Similarly, the 30 subjects were com- 
pared with the nine at time 3 and the 
two at time 4. The group difference, as 
determined by a MANOVA, was not 
statistically significant at time 1, 
P = .69, but when the 30 subjects were 
compared with the 11 at time 2, signif- 
icant differences were found (F[16, 
24] = 2.09, P = .0498). Four univariate 
differences were significant (P = .007 
to .049), each in the expected direc- 
tion. That is, among these normal 
control subjects, those who dropped 
out had poorer performances. When 
the 30 subjects were compared with 
the nine at time 3, the group 
difference approached significance 
(P = .068), and when the two subjects 
tested at time 4 who missed other 
tests sessions were compared with the 
30 who were tested four times, signif- 
icant group differences were seen 
(F[16, 15] = 2.76, P= .0278). Three 
univariate significant differences 
were noted, again, each in the expect- 
ed direction. Tests were also made to 
determine whether initial test ability 
had bearing on subsequent perfor- 
mance. As with the subjects with 
SDAT, these tests did not indicate 
that this was so. 

In several of these comparisons, 
with the normal control subjects and 
with the subjects with SDAT, the 
number of cases was small and this 
reduced the power of the statistical 
tests. Still, with only two normal con- 
trol subjects at the time 4 comparison, 
statistical significance was achieved. 
It seems correct to conclude that if 
selective attrition is a problem in 
SDAT research, it is no more severe 
than found in normal aging research, 
and in fact, may be less severe. One 
reason appears to be that perfor- 
mances with these tests are so poor 
even among SDAT test survivors that 
differences between them and re- 
search drop-outs, including those who 
have died, are small. Another possi- 
bility is that whether a subject with 
SDAT is tested is less a matter of 
personal decision than it is of family, 
typically spouse, decision. Families 
might be less concerned than the sub- 
ject about presenting failing cognitive 
abilities to research scrutiny. The 
research staff made extensive efforts 


to maintain family cooperation. 


Thus, if selective subject attrition is — 


no more a problem in SDAT research 
than it is in normal aging research, 





the problems are manageable. This is © 


not to say that longitudinal SDAT 
research is without problems. There is 
cost, time, complexity in manage- 


ment, and of course, continuing use of — 


computer storage facilities. Would the 
simpler method of cross-sectional 
research provide group information 
similar to that of longitudinal 
research? This question is addressed 
in the next part, as it applies to behav- 
ioral measurement. 


PART 3: CROSS-SECTIONAL AND 
LONGITUDINAL DATA COMPARED 
Method and Subjects 


There were 64 subjects in the cross- — 


sectional component of the study, none of 
whom were in the longitudinal study. They 
were recruited and their conditions were 


ive 


diagnosed and staged with the same crite- 
ria described previously. There were 24 


subjects with CDR-1, 25 subjects with 


CDR-2, and 15 subjects with CDR-3. 


These cross-sectional CDR groups were 


compared with their longitudinal counter- 
parts. The latter comprised 42 subjects 


with CDR-1 at entry into the study, most á 


of whom progressed to CDR-2s and CDR- 
3s over the course of six test sessions. The 
comparison, based an 16 tests, was in the 
context of a cross-sequential design. A 


MANOVA and related univariate analyses 


addressed the following three sources of 
variation: differences between 


CDR 


groups, method groups (ie, cross-sectional 


vs longitudinal), and the interaction 
between groups and methods. (In this 
cross-sequential analysis, the longitudinal 
comparison is treated as independent rath- 


er than repeated measures. This procedure 


statistically minimizes longitudinal CDR 


group differences but allows for the com- 
parisons of interest, ie, method and inter- 
action.) 

The longitudinal CDR groupings were 
analyzed with two different sets of data. 
One set of data included all 42 subjects 
tested at entry (time 1) when classified 
CDR-1. All subjects tested in the course of 
six test sessions, covering approximately 
six years, whether or not they were tested 


each of the six times, were part of the 


subject pool. The other set of data included — 
only those 18 subjects who were CDR-1 at 


time 1 and were tested during each of the 
first four test sessions. 
Both sets of data were analyzed in each 


of the following three ways: (1) For the 


first test session at which a subject with 
CDR-1 became CDR-2 or CDR-3, test 


scores were noted and subsequent scores ~ 


made with the same CDR rating were 
disregarded. (2) All measurements made 
within a CDR stage were averaged. For 
example, if a subjeet was CDR-2 during 
three times of measurement, the three 
scores on each of the 16 tests were aver- 
aged. (3) Each of the scores was repre- 
sented. For example, if a subject was CDR- 
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2 during three times of measurement, the 
scores on each test at each time were 
treated as independent scores. 

Each of these six procedures (two sets of 
data, each with three analyses) yielded 
essentially the same results. Accordingly, 
only one procedure will be described, that 
of all longitudinal subjects across six test 
sessions, with each measurement reflected 
in the analysis. This was judged the best 
procedure because it accounted for sub- 
jects as they appeared for testing, ‘“catch- 
ing them” in different phases of the partic- 
ular CDR progression. For example, if a 
subject was CDR-2 during three test ses- 
sions, he or she was tested and statistically 
accounted for during an earlier, middle, 
and later phase of the CDR progression. 
This approach is more comparable to 
cross-sectional testing in which the status 
within a CDR diagnosis is selected by 
chance. 


Results and Comment 


The MANOVA disclosed a signifi- 
cant CDR effect (F[32, 270] = 6.05, 
P = .0001) reflected in each of the 16 
univariate analyses, one each for the 
16 tests that were given (P = .0001 for 
each). This result was expected given 
the logical correspondence between 
stage of disease and test performance 
seen in earlier studies. With all but 
five tests, the performances of the 
= subjects with CDR-3 were statistical- 
ly poorer than those of the subjects 
with CDR-2, who, in turn, were poorer 
than the subjects with CDR-1. With 
the five tests (logical Memory, Trail- 
making A, Block Design, Digit Sym- 
bol, and Benton Recall), the subjects 
with CDR-1 and CDR-3 differed sig- 
nificantly, but the subjects with CDR- 
2 and CDR-3 did not, probably because 
of floor effects. 

More important for the present pur- 
pose, the performances of the subjects 
in the cross-sectional group and the 
subjects in the longitudinal group did 
not differ (F'[16, 135] = .87, P = .60). 
Further, the interaction was not sig- 
nificant (F[32, 270] = .89, P = .65). It 
is questionable whether univariate 
analyses should have been carried out 
regarding the nonsignificant method 
and interaction effects, but they nev- 
ertheless were. No univariate interac- 
tion test was significant, and only one 
method test was. The Bender gestalt 
test differentiated the two method 
groups (P=.0081), but the Table 
shows how similar the groups are. 

The similarity in the test scores 
between subjects in the cross-section- 
al and longitudinal groups, in each 
CDR category, may be seen in the 
Table, in which all scores made on 
each of the 16 tests during a given 
CDR stage (eg, CDR-2) were averaged. 
From a research perspective, there- 
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fore, unless the focus is on individual 
subject change, or the rate of change, 
the present study indicates that cross- 
sectional data of SDAT progression 
provide the same basic information as 
longitudinal data, at least for perfor- 
mance on behavioral tests. 


GENERAL COMMENT 


Investigators of SDAT can take 
heart that relatively little seems to be 
lost in carrying out cross-sectional 
investigations rather than more diffi- 
cult, costly, and time-consuming lon- 
gitudinal studies. Further, the prob- 
lem of selective subject attrition may 
not be as severe as heretofore 
thought. In this study selective attri- 
tion was examined in two ways. One 
was the traditional procedure found 
in the normal aging literature of 
determining whether subject drop- 
outs function less well at time 1 than 
those who remain in the study. The 
other procedure was of determining 
whether at any point in the longitudi- 
nal study, drop-outs function less well 
than those remaining in. An examina- 
tion of means of the time 1 scores 
between SDAT test survivors and test 
dropouts revealed that they were sim- 
ilar. The performances were so poor 
even among those remaining in the 
study, that they were not that differ- 
ent from those dropping out. An 
examination of mean scores of SDAT 
drop-outs and test survivors along the 
way of the study revealed differences, 
although not statistically significant, 
probably because of the small sample 
sizes. Certainly, it would be desirable 
to examine the problem of drop-out 
with larger samples of subjects. Per- 
haps the dropout effect would be more 
important in SDAT research if the 
tasks administered are not so chal- 
lenging as they were in this battery. 

What is lost in cross-sectional 
research are longitudinal changes and 
rates of changes of individual sub- 
jects. No doubt the conditions of some 
subjects with SDAT decline more rap- 
idly than others. This individual dif- 
ference is of great importance to 
patient, family, and clinician, but with 
little or no exception, the decline is 
relentless. The CDR-2 or -3 is reached 
in seven years in all but a few subjects 
staged as CDR-1 entry. Only two sub- 
jects (4.8%) of the original 42 
remained CDR-1 after 6.8 years. Thus, 
from a research perspective, infer- 
ences can be drawn even in cross- 
sectional research regarding previous 
CDR and test performance levels. 
Clearly, these inferences would only 
be approximate. 

Individual differences in the inexo- 
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rable decline bear on the issue of 
subtypes of SDAT, one of which 
declines slowly, if at all. As indicated, 
data showed that less than 5% of the 
subjects retained their CDR-1 classi- 
fications over the course of the study. 
If subtypes of SDAT are to be investi- 
gated on the basis of rate of decline, 
the present study indicates that an 
initial subject sample should be large 
indeed. 

Subtypes of SDAT also can be 
hypothesized on the bases of differen- 
tial test scores. Some mildly demented 
subjects are relatively competent with 
one category of tasks and relatively 
incompetent with other categories, 
whereas other subjects with SDAT 
perform in the opposite or in different 
ways. A recent discriminant function 
analysis‘ indicated that aphasia plays 
a particularly important role in 
decline. Nevertheless, it was seen in 
the previous study’ that performances 
on the 16 tests were so poor overall, 
that this fact, more than that of dif- 
ferential decline, was the prominent 
feature. 

This is not to say that behavioral 
test performance, whether in relation 
to CDR rate of decline or independent 
of it, is the only basis of hypothesizing 
subtypes of SDAT. There are other 
bases, for example, neurologic condi- 
tions suggested by Mayeux et al.’ 
Whatever the bases, however, it is the 
inexorable, progressive decline that 
appears paramount. 
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The Association of Ventral Tegmental Area 
Histopathology With Adult Dementia 


Richard M. Toraek, MD, John C. Morris, MD 


@ Six cases of adult dementia with 
mesolimbic pathology are reported. The 
core clinical syndrome consists of parkin- 
sonism, progressive dementia, and beha- 
voria! disturbances (generally depres- 
sion). The histapathologic findings uni- 
formly include a loss of pigmented neu- 
rons in the ventral tegmental area plus 
neurofibrillary tangles and/or cell loss in 
the entorhinal cortex and pyramidal cell 
layer of the hippocampus (perforant path- 
way). Neuronal depletion in the ventral 
tegmental area frequently is associated 
with similar cell loss in the adjacent sub- 
stantia nigra and in the locus ceruleus. 
The development of neurofibrillary tan- 
gles in the perforant pathway occurs in 
the absence of senile plaques and is 
possibly related to diminished dopaminer- 
gic input. 

(Arch Neurol 1988;45:497-501) 


O= recent description of mesolim- 

bocortical dementia associated 
the depletion of neurons in the ventral 
tegmental area (VTA) and the adja- 
cent substantia nigra (SN) with 
dementia complicated by parkinson- 
ism and behavioral disturbances in a 
57-year-old woman.’ In that case, neu- 
ronal loss within the VTA was virtu- 
ally complete and was accompanied by 
a selective loss of neurons in the hip- 
pocampus, entorhinal cortex, amygda- 
loid nucleus, orbitofrontal cortex, and 
cingulate gyrus. These limbic and cor- 
tical areas heve been identified as 
termina! sites ef dopaminergic projec- 
tions from cel! bodies located in the 
mesencephalon, particularly the VTA. 
‘The evidence in our case supported the 
hypethesis that VTA lesions could 
produce neuropsychiatric disease 
through involvement of mesolimbo- 
cortical pathways. 

Pathologic changes in the VTA have 
been infrequently reported in human 
disease,“ although this may reflect 
difficulty in VTA localization rather 
than an absence of involvement (Fig 
1). The precise identification of the 
VTA has been problematic because its 
pigmented neurons are not morpho- 
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Fig 1.—Photomicrograph of midbrain at level of red nucleus to demonstrate location of human 
ventral tegmental area (arrows) (Bielschowsky’s stain, X5). 


logically different from those in the 
SN,’ resulting in a poorly demarcated 
lateral margin of the VTA and median 
border of the SN.’ In Parkinson’s dis- 
ease (PD), the VTA may be overlooked 
because the usual pattern of cell loss 
involves the dorsolateral rather than 
the ventromedian region of the SN.‘ 
Nonetheless, experimental lesions of 
nonstriatal dopaminergic pathways 
have been implicated in cognitive,’ 
motor,’ and psychic’ disturbances, and 
the potential role of the VTA in neu- 
ropsychiatric disorders appears 
greater than has been generally rec- 
ognized. To explore this hypothesis, 
the VTA has been specifically exam- 
ined in cases in which dementia and/ 
or PD has been diagnosed clinically. 
The findings suggest that VTA 
involvement may be importantly asso- 
ciated with dementing disorders of 
older adulthood. 


SUBJECTS AND METHODS 


Within a 12-month period (January 1986 
to December 1986), 27 adult subjects with 
clinical dementia underwent postmortem 
examinations at Washington University 
School of Medicine, St Louis. Seventeen of 
these subjects had widespread neocortical 
senile plaques (SPs) and neurofibrillary 
tangles (NFs), indicative of Alzheimer’s 
disease (AD). MHuntington’s disease, 
Creutzfeldt-Jakob disease, and subcortical 
arteriosclerotic encephalopathy were diag- 


nosed in one additional subject each. The 
remaining seven had neuronal loss, free 
pigment, and reactive gliosis in the SN, 
consistent with PD. Of these seven, all but 
one had associated neuronal depletion in 
the VTA, with additional histopathologic 
involvement (consisting of NFs and/or 
neuronal loss) of the H-2-subiculum sector 
of the hippocampus and the entorhinal 
cortex in three. The topography of patho- 
logic involvement in these three cases 
duplicated that in our original case.’ 

The recognition of neuronal loss in the 
VTA, associated with abnormalities in the 
hippocampis and the entorhinal cortex, 
prompted £ search of the pathology files of 
Washington University for similar cases. 
During the past 20 years, 23 cases of PD 
were ident:fied in which both the SN and 
the hippocampus were available for exami- 
nation. Twenty revealed some loss of neu- 
rons in the VTA, and three of these also 
showed NFs and/or neuron loss in the 
hippocampus and the entorhinal cortex. 
Dementia occurred in 14 of the 20 cases 
with VTA mvolvement, including the three 
cases with limbic abnormality. 

A retrospective review of the medical 
records wes performed for the six cases 
(three from current adult dementia files 
and three from PD files) in which promi- 
nent VTA pathology was associated with 
lesions of the hippocampal formation. 


REPORT OF CASES 


Case 1.—Clinical Summary.—A 71-year- 
old man experienced gradual deterioration 
of gait. Evaluation a year later revealed 
impairment of memory and other cognitive 
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Fig 2.—Photomicrograph of pigmented neuron population in ventral 
tegmental area of nondemented 71-year-old woman (hematoxylin- 


eosin, X350). 
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Fig 4.—Photomicrograph of neurofibrillary tangle-bearing neuron pop- 
ulation in entorhinal cortex of subject in case 1 (Bielschowsky’s stain, 


X350). 


realms, left-sided hemiparesis with a left- 
sided extensor plantar sign, urinary incon- 
tinence, and unsteady gait. Cranial com- 
puted tomography and radionuclide cister- 
nography showed cerebral atrophy with no 
evidence of communicating hydrocephalus. 
Within the next several months, the 
patient also developed bradykinesia, ortho- 
static hypotension, and cogwheel rigidity. 
Carbidopa/levodopa therapy was insti- 
tuted, as was antidepressant therapy for 
overt depression. At 75 years of age, the 
patient remained mildly demented, and 
resting tremor, marked bradykinesia, dif- 
fuse rigidity, and impaired postural 
reflexes were noted. Because of severe dys- 
phagia, he ultimately required a feeding 
tube. He developed a febrile illness and 
died at the age of 77 years. 

Comment.—Parkinson’s disease was the 
major disabling illness in this patient, and 
was complicated by dementia, depression, 
and orthostatic hypotension. This last 
manifestation prompted the diagnosis of 
Shy-Drager syndrome. 

Pathologic Report.—Although cortical 
atrophy was mild, coronal sections 
revealed marked enlargement of the later- 
al ventricular system with a batwinglike 
configuration (particularly in the posterior 
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Fig 3.—Photomicrograph of pigmented neuron population in ventral 
tegmental area of subject in case 1 (hematoxylin-eosin, X350). 





Fig 5.—Photomicrograph of abrupt transition of neurofibrillary tangle- 
bearing neurons in pyramidal cells of H-2 hippocampal area of subject 


in case 2 (Bielschowsky’s stain, X350). 


half), which was accompanied by atrophy 
of the corpus callosum. There was mild 
pallor in the dorsolateral region of the SN. 
Microscopically, there was evidence of 
severe depletion of free and phagocytosed 
pigment and fibrous gliosis, which was 
most severe in the dorsolateral region of 
the SN. A few Lewy bodies were present in 
the surviving neurons. Only an occasional 
intact pigmented neuron without Lewy 
bodies remained in the VTA, which other- 
wise appeared exactly like the SN (Figs 2 
and 3). There was mild gliosis in the raphe 
area. The neurons of the locus ceruleus 
(LC) appeared normal. The pyramidal cells 
of the hippocampus appeared shrunken but 
contained only occasional NFs. There was 
a moderate neuron loss that was present 
chiefly in the H-1 area. In the entorhinal 
cortex, NF-bearing neurons were most 
numerous in layer 2 (Fig 4). No SPs were 
noted in the hippocampus; only isolated 
SPs but no NFs were noted in the neocor- 
tex. The cingulate and orbital gyri were 
normal. 

CASE 2.—Clinical Summary.—An 84-year- 
old woman developed dementia and PD 
requiring carbidopa/levodopa therapy. At 
age 83 years, she underwent electroconvul- 
sive therapy (ECT) for depression. Follow- 


ing a fall at age 84 years, she was hospital- 
ized for decreased mentation and was dis- 
covered to have sepsis secondary to a uri- 
nary tract infection. Following antibiotic 
therapy, she was alert but disoriented, 
with marked bradykinesia and diffuse cog- 
wheel rigidity. After discharge to a nurs- 
ing home, she eventually became severely 
demented. She died at the age of 85 
years. 

Comment.—Parkinson’s disease and de- 
mentia developed simultaneously, al- 
though the extrapyramidal dysfunction 
appeared to have been initially more 
severe. Major depression occurred during 
the course of the illness. 

Pathologic Report.—The brain had a nor- 
mal gross appearance. Microscopic evalua- 
tion of the midbrain revealed a striking 
cell loss in the VTA and in the ventromedi- 
an area of the SN, where free and phagocy- 
tosed pigment also was found. Surviving 
neurons were chiefly in the central portion 
of the SN. Lewy bodies were absent. A 
moderate gliosis was present in the areas 
of cell loss, with notable loosening of the 
neuropil in the VTA. There was a moderate 
cell loss in the periaqueductal raphe area 
associated with a zone of intense gliosis 
throughout the midbrain and the rostral 
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Fig € —*hotomicregraph of neurofibrillary tangles lying free in neuropil of H-1 hippocampal area 
of subject in case 4 (Bielschowsky’s stain, X700). 


area of the pontine tectum. There was a 
mild loss of pigmented neurons in the LC. 
‘The nueleus basalis appeared to be normal. 
Neurofibrillary tangles were found very 
specfcally in the hippocampus. The end- 
plate-and H-3 areas had no NFs. Neurofi- 
brillary tangle-bearing neurons began 
abruptly in the H-2 area (Fig 5) and con- 
tinued through the H-1 area, prosubicu- 
lum anc subiculum. They did not occur in 
the presubiculum or parasubiculum but 
were present in the entorhinal cortex, 
where they were most prominent in layers 
2, 3, and 4. In the temporal isocortex, only 
rare SPs were present. No NFs or SPs were 
found im the neocortex. Occasional NFs 
were present in the amygdaloid nucleus. 

C.se£.3.—Clinical Summary.—A 56-year- 
old man underwent a left-sided cryothala- 
mectomy after eight years of PD. Subse- 
quently, levodopa therapy was instituted. 
Major depressive episodes at ages 62, 67, 
and 70 years were treated with ECT. Mild 
dementia was recognized at age 67 years. 
At age 70 years, bradykinesia, diffuse 
rigidity, retropulsive gait, and bilateral 
grasp reflexes were prominent. Carbidopa/ 
levædopa therapy produced marked confu- 
sion. The patient was hospitalized at age 73 
years for “negativistic behavior” punctu- 
atec by refusal to speak or eat. Cranial 
commuted tomography only revealed find- 
ings of serebral atrophy. There was mini- 
mal or no response to ECT. Three days 
after acmission to a nursing home, the 
patient died suddenly at the age of 74 
years. 

Comment.—Parkinson’s disease was the 
primary diagnosis. Recurrent depression 
requiring ECT was a major complication. 
Dementia was a late development. 

Pathelogic Report.—Gross examination 
revealec moderate frontal cortical atrophy 
and mild ventricular dilatation. There was 
a 2-~me-diameter area of tan discoloration 
in ‘he left anterolateral portion of the 
thasamus, consistent with the prior cryo- 
thaamectomy. The SN demonstrated 


| 
Arch Neurol— Vol 45, May 1988 


bilateral pallor, and on microscopic exami- 
nation, marked cell loss was noted in the 
SN and in the VTA. Gliosis and Lewy 
bodies in some remaining pigmented neu- 
rons were present in both areas. Neuron 
loss occurred in the LC and nucleus basalis, 
but the periaqueductal raphe area 
appeared normal. Bielschowsky’s stain of 
the hippocampus revealed an abrupt onset 
of NFs in the H-2 area through the prosu- 
biculum. The subiculum had occasional 
NFs, but none occurred in the presubicu- 
lum. The entorhinal cortex had a moderate 
number of NFs, most of which occurred in 
layer 2. Neurofibrillary tangles and SPs 
were absent in the neocortex. 

Case 4.—Clinical Summary.—A 63-year- 
old man gradually developed progressive 
memory loss and personality change. A 
comprehensive evaluation was otherwise 
unrevealing. His mother and two of her 
siblings had also become demented in their 
seventh decade of life. His subsequent 
course was that of progressive impairment 
of memory, judgment, problem-solving 
ability, language, and geographic orienta- 
tion. Depression was noted early in the 
illness and required pharmacologic thera- 
py. 

The patient was admitted to a nursing 
home at age 71 years. Antipsychotic medi- 
cations were required to control his 
aggressive, agitated behavior; tardive dys- 
kinesia developed later. By age 79 years, he 
was severely demented and displayed 
marked retropulsion when walking with 
assistance. Bilateral flexion contractures 
developed in the lower extremities despite 
discontinuation of neuroleptic therapy. 
The patient became progressively debili- 
tated and died at the age of 80 years, 17 
years after the onset of his illness. 

Comment.—Early and prominent neuro- 
psychiatric disturbances, including depres- 
sion, were noted. Dementia was the prima- 
ry disorder and may have been familial. 
Parkinsonism developed in relation to the 
use of antipsychotic medication in the late 


continuation of drug therapy. 

Pathologic Report.—The gross appear- 
ance was notable for atrophic gyri, espe- 
cially in the frontal lebes, contusions at the 
tips of the frontal and temporal lobes, and 
markedly dilated lateral ventricles. The 
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stages of disease but persisted after dis- 


SN was normally pigmented. Microscopic 


examination of the midbrain revealed a 
severely depleted neuronal population with 
reactive gliosis in the VTA. Only mild 
neuron loss was observed in the dorsolater- 
al portion of the SN. Neuron loss and 
gliosis also occurred in the periaqueductal 
raphe area, the LC, and the nucleus basa- 
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lis. The hippocampus had NF-bearing 
pyramidal cells in the H-2 area but notin 


the end-plate or H-3 areas. In the H-1 area 
there was almost complete loss of neurons, 
and NFs were lying free in the neuropil 
(Fig 6). The extracellular NFs and the 
neuron loss continued into the subiculum. 
The neurons in the presubiculum and 
parasubiculum appeared normal. Neurofi- 
brillary tangle-containing neurons and 
extracellular NFs were present in the 
entorhinal cortex, particularly in layer 2. 
The large neurons of layer 4 were not 
present. Only occasional SPs were noted in 
the hippocampus and the entorhinal cor- 
tex; however, they were numerous in the 
temporal isocortex and in all sections of 
the neocortex. Moderate numbers of NFs 
were also present in the neocortex, suffi- 
cient for the diagnosis of AD. 

Case 5.—Clinical Sammary.— An 85-year- 


old man with PD of five years’ duration — 


was seen for progressive deterioration of 
gait. In addition to typical parkinsonian 
manifestations, examination revealed new 
findings of mild dementia and subtle left- 
sided hemiparesis. Despite levodopa thera- 
py, the patient was unable to walk inde- 
pendently. 

He entered a nursing home at 88 years of 
age. His dementia gradually became 
severe. He was hospitalized for rapid dete- 
rioration in mental status, associated with 
a pulmonary abscess and empyema. The 
cerebrospinal fluid was acellular. He died 
three days later at the age of 89 years. 

Comment.—The primary neurologic dis- 
ease was PD, with later development of 
mild dementia. There was no reported per- 
sonality or behavioral disorder. The basis 
of the mild left-sided hemiparesis was not 
established. 

Pathologic Report.—The only significant 
gross abnormality was bilateral pallor of 
the SN. Cortical atrophy was absent. 
Microscopic evaluation of the midbrain 
revealed a striking loss of pigmented neu- 
rons in the VTA and in the ventromedian 
region of the SN. Free and phagocytosed 
pigment and a reactive gliosis were also 
present. No Lewy bodies were present in 
the few surviving neurons. There was also 
a depletion of neurons in the LC and the 
dorsal raphe area. The nucleus basalis was 
normal. 

In the hippocampus, the pyramidal cell 
layer was normal in the H-3 and end-plate 
areas. In the H-2 area there was shrinkage 
of neurons and a moderate degree of cell 
loss. In the H-1 area, prosubiculum, and 
subiculum there was a complete cell loss 
with reactive gliosis. The presubiculum 
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. Table 1.—Clinical Features * 


2 3 4 5 6 
'sdi + + +t + 
+ + = ? 


Psychiatric disturbance + + 


CST signs; 
orthostasis 














1 
4 
Parkinson's disease + + 
Dementia + + 





Serious fall 





+ + - 2 


— Tardive 
dyskinesia 





CST signs Seizures; 
serious fall 





*Plus sign indicates present; question mark, insufficient information; mimus sign, absent; and CST, 
corticospinal tract. 


+Developed in relation to use of antipsychotic medication. 






Table 2.—Pathologic Abnormalities Accompanying 
Ventral Tegmental Area Neuron Loss” 


. Location 1 2 3 4 5 6 
- Substantia nigra + + + 0 + + 
Raphe nucleus + + 0) + + 0) 
Nucleus basalis 0 O — + ow E 
H-2 0 NFs NFs NFs + 0 
H-1 0 NFs NFs +; NFs + + 
Prosubiculum 0 NFs NFs +; NFs + + 
Subiculum O NFs (0) +; NFs + + 
Presubiculum 0 (0) = + 9 0 
Entorhinal cortex NFs NFs NFs +; NFs +; NFs + 
Amygdaloid 0 NFs + + _ m 


Plus sign indicates neuron loss and reactive gliosis; zero, normal; minus sign, not examined; and NFs, 


neurofibrillary tangles. 


appeared normal except for an occasional 


= neuron with NFs. The entorhinal cortex 


had a marked cell loss in layers 2 and 4. 
Surviving neurons’ in- these layers fre- 
quently had NFs. In layer 2 there were 
numerous NFs lying free in the neuropil. 
No NFs and only occasional SPs were 
noted in the neocortex. 

CASE 6.—Clinical Summary.—A 91-year- 
old woman was hospitalized following her 
first generalized tonic-clonic seizure. She 
had been treated for PD for several years. 
She had had a right hip prosthesis inserted 
due to a femoral neck fracture caused by a 
fall at age 89 years. Recent complaints had 
included abdominal pain and diminished 
appetite. Postictally, she was lethargic and 
“partially oriented.” Bradykinesia, diffuse 
muscular rigidity, and bilateral extensor 


_ plantar signs were present. Further evalu- 


ation revealed a carcinoma of the cecum 
with hepatic metastases. She was dis- 
charged on a regimen of palliative medica- 


= tions and died at home three months later, 
~ at the age of 91 years. 


Comment.—Parkinson’s disease was 
well-established, but the records are insuf- 
ficient to assess the presence of dementia 
or depressive manifestations. The seizure 
was likely secondary to tumor-related met- 
abolic disturbances. 

Pathologic _Report.—The only gross 
abnormality was pallor of the SN. Micro- 
scopic evaluation of the SN revealed a loss 
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of pigmented neurons accompanied by a 
moderate fibrous g_iosis in the dorsolater- 
al region. There was some pigment lying 
free in the neuropil, and some occurred 
within phagocytes. No Lewy bodies were 
observed. The VTA revealed neuron loss, 
free and phagocytosed pigment, fibrous 
gliosis, and a lack af Lewy bodies that was 
similar to that of the dorsolateral region of 
the SN. There was also a depletion of 
pigmented neurons in the LC. The nucleus 
basalis and the periaqueductal raphe area 
appeared normal. In the hippocampus, the 
pyramidal cell. layer appeared normal in 
the end-plate and H-2 areas. In the H-1 
area there was an abrupt transition to an 
area of virtual complete cell loss and a 
moderately severe reactive fibrous gliosis. 
The cell loss ended abruptly at the presu- 
biculum, which appeared to be normal. 
There was considerable cell loss in layers 2 
to 4 in the entorhinal cortex, with a mild 
reactive gliosis occurring at these sites. No 
NFs or SPs were present here or in the 
neocortex. No cerebral metastases were 
present. 


CLINICOPATHOLOGIC CORRELATION 


The core syndrome in these six 
cases was characterized by parkinson- 
ism, dementia, and psychiatric distur- 
bances, most commonly depression 
(Table 1). Gradual onset and progres- 


sion of symptoms were the rule, sug- 
gesting a neurodegenerative process. 
The major clinical feature, parkinson- 
ism, was likely related to severe neu- 
ronal depletion in the SN in all but 
case 4, in which only mild neuron loss 
was present and in which a subclinical 
PD may have been expressed by neu- 
roleptic drug use.” Beeause the par- 
kinsonism appeared slightly atypical, 
in that bilateral involvement, poor 
response to levodopa, and association 
with both dementia and cepression 
were commonly present, the patholog- 
ic involvement of the VTA in all cases 
also may have contributed to the 
extrapyramidal dysfunetion.'° 

Dementia eventually developed in 
all cases in which critical information 
about cognition and behavior was 
available and serious depressior 
occurred in four. The most consistent 
pathologic correlate to the neuropsy- 
chiatric manifestations involved the 
VTA, the hippocampal formation, and 
the entorhinal cortex (Table 2). Simi- 
lar changes occur less frequently in 
other subcortical nuclei, including the 
median raphe, LC, nucleus basalis, 
and amygdala. This pathoanatomy is 
similar to that in our original report 
on mesolimbocortical dementia! and, 
in association with clinical! and 
experimental’? evidence, suggests 
that dementia and behavioral distur- 
bances, including depression, may 
result from lesions affecting these 
sites. 

Additional neurologic features com- 
plicated the clinical course in some 
cases. It was probable that the 
marked orthostasis observed in case 1 
and the serious falls that occurred in 
cases 2 and 6 at least partially 
reflected extrapyramidal! dysfunction. 
In case 4, neuroleptic exposure was 
responsible for the appearance of tar- 
dive dyskinesia. Corticospinal tract 
signs (cases 1 and 5) and generalized 
seizures (case 6) likely represented 
phenomena unrelated to the basic dis- 
order. 


COMMENT 


Six cases are presented in which the 
clinical and _ pathologic findings 
resemble those in the condition previ- 
ously reported as mesolimbocortical 
dementia.! The clinical features of 
these cases include parkinsonism, 
dementia, and behavioral distur- 
bances. In all cases, the salient patho- 
logic finding is the involvement of the 
nonstriatal dopaminergic pathways, 
particularly the VTA and the hippo- 
campus. These cases suggest that 
mesolimbocortical dementia may oc- 


cur more frequently than was previ- 
ously believed. 
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Tue histopathologic changes of the 
VTA in this disorder were character- 
ized by cell loss with free pigment in 
the aeuropil, Lewy bodies in surviving 
neurons, and reactive gliosis. Identi- 
cal ehanges were demonstrated in the 
SN in the five cases in which it was 
also involved. Comparable to the 
changes in the SN that were observed 
in tais study, previous studies of the 
VTA in PD have indicated a loss of 
neunens,’’ a decrease in levels of tyro- 
sine hydroxylase, and a loss of en- 
kepL alin," but these findings have not 
beer correlated with parkinsonian 
dementia. In PD, the loss of pig- 
mented neurons in the SN is consid- 
ered to be primary"; a similar type of 
injury probably occurs in the VTA. In 
contrast, the neuron loss in the VTA 
recently described in AD and Down’s 
syncrome'*’ has been unaccompanied 
by Lewy bady formation and has been 
con=dered to be a reaction to AD- 
relaxed cortical damage. If these con- 
cept. are correct, neuron loss in the 
VTA would be primary in PD and 
mesclimboeortical dementia and sec- 
ondary in AD. Loss of neurons in the 
VTA has been implicated previously 
as @ causative factor for cognitive 
impairment in Lewy body dementia? 
and n eur previous case.! 

The VTA abnermalities are always 
assomiated with similar cell loss and 
glioss in other subcortical nuclei, 
notasiy the LC, raphe nucleus, and 
nucleus. basalis. Previous studies of 
the same subcortical structures in 
parkmsenian dementia have also 
revealed cell loss and Lewy bodies in 
survming neurons; NFs have been 
absent."° The same subcortical areas 
are mvolved frequently in AD? 
howexer, the surviving neurons often 
contam NFs but no Lewy bodies. 
Altheugh the same structures appear 
to be involved in both diseases, the 
diffeming pattern of the neuronal 
degeneration suggests that their 
pathegenesis is not the same. 

The involvement of the hippocam- 
pus and the entorhinal cortex appears 
to distinguish mesolimbocortical de- 
menta from parkinsonian dementia. 
In the former, NFs and/or cell loss 
occur in the hippocampal projection 
area as well as in the entorhinal cor- 
tex, and at each site the affected area 
is we | demarcated from the adjacent 
uninvolved regions. Similar changes 
have aot been reported in PD. Hippo- 

campal and entorhinal cortical 
changes have been described in A D,»24 
in which SPs are also present in the 
molecular layer cf the dentate gyrus, 
where they probably affect the fibers 
of the perforant pathway that pass 
throuzh this area. Because SPs were 
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not similarly present in mesolimbo- 
cortical dementia, the appearance of 
NFs in the perforant pathway in this 
disorder may have a different causa- 
tion than exists in AD. 

The’ pathoanatomic changes in 
mesolimbocortical dementia corre- 
spond to a dopaminergic network, 
with cells of origin in the VTA pro- 
jecting to the hippocampus and ento- 
rhinal, cortex.*** The hippocampal 
projection has recently been described 
in the rat as a tyrosine hydroxylase- 
positive terminal field locatéd in the 
CA-1 to subiculum area.” The hippo- 
campus and the entorhinal cortex are 
also connected by the perforant path- 
way, which includes the area of the 
dopaminergic terminal field.” More- 
over, neurons in the CA-1 to subicu- 
lum region project back to the ento- 
rhinal cortex and have a heavy input 
into this area.” 

Before mesolimbocortical dementia 
can be accepted as a dementing disor- 
der, future studies must confirm the 
presumptive dopaminergic deficit and 
examine other terminal sites, includ- 
ing the nucleus accumbens, septal 
nuclei, and the olfactory tubercle, for 
their association with clinical mani- 
festations. Nonetheless, the pattern of 
histopathologic changes in the VTA, 
hippocampus, and entorhinal cortex 
strongly implicates the mesolimbo- 
cortical system in some cases of adult 
dementia. 

This study was supported, in part, by a grant 


from the Norman J. Stupp Foundation, St Louis 
(Dr Morris). 
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Neuropsychological Impairment in Wilson’s Disease 


Alice Medalia, PhD; Kathryn Isaacs-Glaberman, PhD; I. Herbert Scheinberg, MD 


e To examine the neuropsychological 
deficits of patients with Wilson’s disease 
(WD), 19 neurologically impaired patients 


= with WD were administered the Wechsler 


= Wisconsin Card Sorting Test, 
Naming Test, Trail Making Test, and Ani- 


manifestations of the 
asymptomatic patients and improving 


Adult Intelligence Scale (revised), Wechs- 
ler Memory Scale, Dementia Rating Scale, 
Boston 


mal Naming Test. Their test scores were 
compared with those of 12 neurologically 
asymptomatic patients with WD and 15 
normal controls. The neurologically 
impaired patients scored lower than did 
the control group on the Performance IQ, 
Full-Scale IQ, Dementia Rating Scale, and 
Trail Making Test, and they scored lower 
on the Wechsler Memory Scale than did 
both the asymptomatic and control 
groups. The major areas of deficit for the 
neurologically impaired WD group were in 
motor and memory functioning. Com- 
puted tomographic and neurologic exami- 
nations of the neurologically impaired 
patients with WD generally reflected 
abnormalities of the basal ganglia. 
(Arch Neurol 1988;45:502-504) 


W ilson’s disease (WD), also known 

as hepatolenticular degeneration, 
is arare, autosomal recessively inher- 
ited disease of copper metabolism. Its 
prevalence is about 30 per 1000000 in 
all ethnic and geographic groups 
worldwide.' Clinical manifestations 
result from copper deposits that form 
because of the genetic defect that 
impairs normal hepatic excretion of 
dietary copper in excess of metabolic 
needs for this essential element. Cop- 
per is ultimately released from the 
liver into the blood, whence it diffuses 
into many organs and tissues, with 
disastrous consequences to the brain. 
About 40% of patients present with 
hepatic disease, 40% with neurologic 


disorders, and 20% with psychiatric 


disturbances. 

= Lifelong treatment with penicilla- 
mine is effective in preventing clinical 
disease in 
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Table 1.—Correlation of CT and Motor Abnormalities in 19 Group 1 Patients * 


No. of Patients 





Anatomic Localization 
of CT Abnormalities 


—_—_—— OO eee eee 
CT Motor 
Finding Abnormalities 


Cerebellum, cortex, and/or midbrain 3 


Basal ganglia 11 71 
; i i 2 
1 


CT not done 3 


*CT indicates computed tomography. 


symptoms in many patients who are 
already ill. Of the latter, a small pro- 
portion remain symptomatic or dete- 
riorate, but most show improvement, 
some to normality and some with 
residual hepatic, neurologic, or psy- 
chiatric deficits.’ 

Although previous studies have 
shown that patients with WD have 
impairments in intelligence, memory, 
perceptual speed, word fluency, rule 
finding, and mental rotation,™ none 
has compared cognitive functioning in 
neurologically impaired and neurolog- 
ically intact patients. We report the 
results of neuropsychological tests in 
19 neurologically impaired patients 
with WD, 12 asymptomatic patients 
with WD, and 15 control subjects. 
Computed tomographic (CT) scan 
results of the patients with WD are 
also presented. 


SUBJECTS AND METHODS 
Subjects 


The participants in this study were 18- 
to 50-year-old men and women, predomi- 
nantly of middle socioeconomic status 
(SES), with most of the subjects falling 
within Hollingshead and Redlich’s’ SES 
class 3. The diagnosis of WD was con- 
firmed in all patients in groups 1 and 2 by 
demonstration of a defieiency of cerulo- 
plasmin (<200 mg/L of serum [<20 mg/ 
dL]) and the presence of Kayser-Fleischer 
rings or of an exeess of hepatic copper 
(>250 ug/g of dry liver) or both. 

Group 1.—All 19 patients (ten male and 
nine female) had presented with neurolog- 
ic motor signs and symptoms and Kayser- 
Fleischer rings. Fifteen had mildly to mod- 
erately severe motor signs at the time of 
testing, including some, or all, of the fol- 
lowing: hypertonicity or dystonic rigidity, 
resting and/or purposive tremors, chorei- 
form movements, parkinsonian masking, 
infrequent blinking, dysarthria, and drool- 
ing. Sixteen patients had CT scans; 11 
showed atrophy or hypodensity of the bas- 
al ganglia, three showed abnormalities 
involving other regions of the brain, and 
two were normal (Table 1). 


Group 2.—In these 12 patients (five male 
and seven female), results of neurologic 
examinations were and always had been 
normal. Ten patients had never had Kay- 
ser-Fleischer rings; two had Kayser- 
Fleischer rings at diagnosis, which disap- 
peared with treatment. Computed tomo- 
graphic scans were performed on six of 
these subjects; all were normal. 

Group 3.—Fifteen healthy control sub- 
jects (seven male and eight female) were 
selected to approximate the mean ages and 
educational levels of the two patient 
groups. Subjects with a history of alcohol 
and/or drug abuse, severe psychiatric ill- 
ness, epilepsy, head trauma, or learning 
disabilities were excluded. 

This study was approved by the Commit- 
tee on Clinical Investigations tinvestiga- 
tional review board) of the Albert Einstein 
College of Medicine and Bronx Municipal 
Hospital Center, New York. 


Neuropsychological Tests 


The following tests were administered to 
all subjects to assess their general cogni- 
tive and intellectual functioning. 

1. The Wechsler Adult Intelligence 
Scale-Revised Form (WAIS-R)’ is com- 
posed of 11 tests, six verbal and five non- 
verbal, which yield a Verbal IQ (VIQ) and 
Performance IQ (PIQ), respectively. From 
the average of the VIQ and PIQ, a Full- 
Scale IQ (FIQ) is calculated. In this study, 
two subtests were omitted, the Vocabulary 
test from the Verbal Scale and the Object 
Assembly test from the Performance scale. 
The WAIS-R manual provides for prorat- 
ing sums of VIQ and PIQ when some of the 
subtests are omitted. 

2. The Wechsler Memory Scale? (WMS), 
Form I, consists of seven subtests: Person- 
al and Current Information, Orientation, 
Mental Control, Logical Memory, Digit 
Span, Visual Reproduction, and Associate 
Learning. Scores on these subtests are 
summed to yield a Memory Quotient 
(MQ). 

3. The Dementia Rating Scale (DRS)’ 
examines five areas of cognition. Attention 
is measured by digit span and ability to 
follow eommands. Initiation and persever- 
ation testing requires the subject to name 
articles in a supermarket, repeat series of 
one-syllable rhymes, perform double alter- 
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Table 2.—Age and Education 
inthe Three Subject Groups 
i 


Mean + SD 


Age, Years of 

y Education 
28.58 +662 13.68 + 2.16 
26.58 + 5.76 13.50 + 2.02 
28.73 + 4.82 15.27 + 2.99 





nating hand movements, and copy alter- 
nating patterns Construction testing 
imclwces the copying of simple designs and 
writng one’s name. Conceptual thinking 
meleces the identification of similarities 
and differences in stimuli. Memory is mea- 
sure: by delayed recall of a five-word 
sentence, personal orientation, recognition 
sf a five-word list, and recognition of four 
designs: 

4. The Wisconsin Card Sorting Test 
(WCSTY” was designed to study abstract 
thinzmg aad ability to shift conceptual set. 
The subject is given 64 cards on which are 
prinsed one to four symbols (triangle, 
ross, star: or circle), in red, green, yellow, 
er bwe. No two cards are identical. The 
subjects task is to place them one by one 
unde four stimulus cards—one red trian- 
gle, -wa green stars, three yellow crosses, 
and ‘eur biue circles—according to a prin- 
@iplethat the subject must deduce from the 
pattern of the examiner’s responses to 
their card placements. After a run of cor- 
rect placements the examiner shifts the 
Prineiple, indicating the shift only by tell- 
ing the subject that the placement is now 
“wrang.” The test begins with color as the 
kasis for sorting, then shifts to form, then 
to number, and returns again to color, and 
so or. In this study, the card sorting prin- 
ciplesshifted after the subject made seven 
correct placements or had placed more 
tnan 40 cands in one category. 

The most widely used scores on the 
WCSP are for categories of achieved and 
perseverative errors. The perseverative 
errorscere is useful for documenting prob- 
lems in forming new concepts, profiting 
from correction, and conceptual flexibili- 
ty. 

5. “he Boston Naming Test” consists of 
55 large pen-and-ink drawings of items 
rangme in familiarity from such common 
anes as a tree and a pencil at the beginning 
of the test to a sphinx and a trellis at the 
ead. Stimulus and phonemic cues are given 
if the subject is unable to produce the 
word In this study subjects started with 
item 39, and if the subject failed on any of 
the frst eight items, the examiner pro- 
eeeded backward until the subject made 
eight consecutive correct identifications. 
Wher eight correct responses were made, 
the examiner proceeded with every other 
pictuze. Administration continued until all 
the pictures had been shown. Subjects 
were given 20 s to make a response. 

6. The Trail Making Test” of conceptual 
and wsuemotor tracking is given in two 

-ef . 
parts. The subject must first draw lines 
connecting consecutively numbered circles 
(part å) amd then connect consecutively 
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| 
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Test* Group 1 


DRS 139.26 + 3.68 


Trails B 86.4 + 28.7 


WCST 
perseverations 10.16 + 11.67 
Boston Naming 79.36 + 3.36 


Animal Naming 20.06 + 3.66 





Mean + SD 


> L— 
Group 2 


| 
141.00 + 1.76 Ke 

3 
| Trails A rros 0o o% | eee 
78.9 + 35.7 li 

| Trails Beno 0.26 œ oas TE aessa 


13.67 + 15.4 5.067 + 7.43 <. 164 
77.05 + 6.22 80.73 + 4.07 <.114 
22.67 ‘+ 6:27 21.94 + 4.55 <.24 














Group 3 P 






142.20 + 1.57 <.014 





58.1 + 18.1 <.018 













*VIQ indicates Verbal IQ; PIQ, Performance IQ; FIQ, Full-Scale IQ; WMS, Wechsler Memory Scale; DRS, 
Dementia Rating Scale; and WCST, Wisconsin Card Sorting Test. 


numbered and lettered circles on another 
page by alternating between the two 
sequences, ie, 1A, 2B, etc (part B). This is a 
timed test, and the score is based on time 
taken to complete the task. 

7. In the Animal Naming Test” the sub- 
ject must “name as many different ani- 
mals as fast as you can” in 90 s. The score 
is based on the most productive 60 s. 


Procedures 


The entire battery of neuropsychological 
tests was administered individually in one 
session. Most subjects were tested in a 
quiet office, but some, for their conve- 
nience, were tested at home. The CT scans 
were done in the Department of Radiology 
of the Bronx Municipal Hospital Center. 
Subjects gave informed consent, and each 
was paid $15 for participating. 


RESULTS 


Analyses were done to determine 
the compatibility of groups on age, 
education, and SES. A one-way analy- 
sis of variance on age (P > .05) and 
education (P > .05) did not yield any 
significant group differences. Table 2 
shows the mean ages and education 
for the three subject groups. Analyses 
by x? performed on SES (P > .05) and 
sex (P>.05) did not result in any 
significant differences between the 
groups. 

Scores on the neuropsychological 
tests were analyzed to determine the 
neuropsychological profile of the 
three groups. Table 3 shows the mean 
group scores on the various tests. 
Analysis of these psychometric mea- 
sures was performed with a one-way 
analysis of variance, with group as the 
independent variable. The Tukey (q) 
test was used for all group compari- 
sons performed on the data. 

There were no significant group dif- 
ferences in VIQ. Significant group dif- 
ferences were, however, obtained on 


PIQ (F = 5.33; df = 2,48; P < .01) and — 


FIQ (F=3.28; df= 2,43; P< .05). 
Group comparisons indicated that 
group 1 scored significantly lower on 
PIQ (q = 4.54; df = 2.43; P < .01) and 
FIQ (q = 3.62; df = 2,43; P < .05) than 
did group 3. The comparisons between 
groups 2 and 3 anc between groups 1 
and 2 on the PIQ and FIQ were non- 
significant. 

There were significant group differ- 
ences on the WMS (F = 5.12; df = 2,43; 
P <.05). Group comparisons yielded 
significant differences between 
groups 1 and 2 (q = 3.8423; df = 2,43; 
P < .05) and between groups 1 and 3 
(q = 3.7670; df = 2,43; P < .05). These 
results indicate that the patients with 
WD with neurologic impairment had 
significantly lower MQs than did the 
asymptomatic patients with WD or 
normal control subjects. 

To evaluate further the differences 
in MQs between the groups, separate 
analyses of three ef the subtests on 
the WMS were conducted. These anal- 
yses yielded no differences on Paired 
Associate learning (F= 1.88; df= 
2,43; P > .05), Logical Memory (F = 
0.78; df= 2,43; P>.05), or Visual 
Reproduction (F=0.46; df= 2,43; 
P> .05). : 

One-way analysis of variance per- 
formed on the Trail Making Tests 
yielded significant group differences 
for part A (F=4.76; df= 2,43; 
P<.05) and for part B (F = 4.46; 
df = 2,43; P<.05). Group compari- 
sons indicated that the group 1 sub- 
jects took longer to complete these 
tasks than did the group 3 subjects, 
for both part A (q = 4.34; df= 2,43; 
P<.05) and part B (q=4.42; 
df = 2,43; P<.05). No other group 
comparisons were significant. One- 
way analyses of variance showed that 
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the groups did not differ significantly 


_ in the number of errors committed on 
~ parts A and B. 


The groups did not differ signifi- 


= cantly in performance on the Boston 


Naming Test, Animal Naming Test, or 
the WCST. The WCST was scored for 
total errors committed, total number 
of correct responses, number of cate- 
gories completed, and number of per- 


= severative responses. There were no 


significant group differences on any 
of these measures. The Animal Nam- 
ing Test was scored for total number 
of correct responses, total number of 
perseverative responses, and percent- 
age of perseverative responses. 
Groups did not significantly differ on 


any of these measures. 


se 
` 


‘A> 


A one-way analysis of variance per- 
formed on the DRS yielded significant 
group differences (F = 4.74; df = 2,43; 
P<.05). Group comparisons indi- 
cated that group 1 scored significantly 
lower than group 3 (q = 4.01; df = 2,43; 
P < .05) but not than group 2 on the 
DRS. Groups 2 and 3 did not signifi- 
cantly differ in their DRS perfor- 
mance. 


COMMENT 


The 19 patients with WD in group 1 
all had a history of central nervous 
system involvement, and it was—not 
surprisingly—only this group of sub- 
jects who showed cognitive impair- 
ments. There was no evidence of neu- 
ropsychological deficit in patients 
with WD who had never had neuro- 
logic symptoms, suggesting that the 
cognitive deficits of the group 1 
patients are related to degeneration of 
the central nervous system secondary 
to copper deposits. Excess copper has 


been demonstrated in the brains of all 


patients with WD, although recent 


_ data suggest that patients with pre- 


dominantly neurologic symptoms 
have higher brain copper concentra- 


tions than do those with predomi- 


nantly hepatic manifestations. It is 
reasonable to conclude, therefore, 


= thatthe copper concentration of brain 
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increases with age 


in untreated 
patients with WD, eventually 
reaching a threshold level where neu- 
rologic and neuropsychologic distur- 
bances appear. Penicillamine could 
not have caused the cognitive impair- 
ments, since both the neurologically 
impaired and the asymptomatic 
patients with WD were taking the 
drug in the same dosage. 

The cognitive deficits that the WD 
neurologic group manifested were 
mild. Although group 1 scored lower 
than groups 2 and 3 on the FIQ, PIQ, 
and MQ, the scores still fell within the 
average range of ability. The lower 
PIQ manifested by group 1 was most 
likely a result of interference from 
their motor impairment. For example, 
some of the group 1 subjects had 
tremors that affected performance on 
timed tests such as the Block Design 
and Digit Symbol subtests of the 
WAIS-R. Consequently, these perfor- 
mance scores probably affected the 
PIQ, which resulted in an overall low- 
er FIQ for group 1. A study correlat- 
ing level of motor impairment with IQ 
performance would help confirm 
these impressions. 

That neurologically impaired pa- 
tients with WD have difficulty per- 
forming at a level equal to that of 
controls on timed tests is also evident 
from their scores on the Trail Making 
Test. The group 1 patients were sub- 
stantially impaired in their ability to 
complete timed visuomotor tasks like 
Trail Making, because of interference 
with their motor functioning and not 
because of visuoperceptual problems 
or an inability to shift sets and plan 
correctly. Group 1 did not make more 
errors than did groups 2 or 3, as would 
be the case if they had problems with 
visual perception, planning, or persev- 
eration. These findings are consistent 
with those of other studies’ that have 
reported deficits in speeded visuomo- 
tor performance. 

Group 1 scored lower than did 
group 3 on the DRS. However, these 
low scores, which suggest mild cere- 
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bral dysfunction, also appeared to 
have been affected by motor impair- 
ments. The group 1 patients typically 
lost points on the drawing and motor 
sequencing tasks. Tremors and dyski- 
nesias can make it difficult for 
patients to execute tasks such as the 
copying of simple geometric figures. 
Further evidence that the group 1 
patients were not globally impaired or 
demented comes from their intact 
performance on the Boston Naming 
Test, Animal Naming Test, and 
WCST. 

Our findings suggest that patients 
with WD who have neurologic symp- 
toms manifest a mild memory impair- 
ment. They performed worse on the 
WMS than did groups 2 and 3. Motor 
slowing cannot account for the low- 
ered scores, since all subtests but 
Visual Reproductions ere oral, and 
there were not significant group dif- 
ferences on Visual Reproductions, a 
subtest that requires drawing. Al- 
though the average MQ ef group 1 fell 
within the average range, indicating 
that the memory deficit was mild, it 
was nevertheless severe enough to be 
noticeable to many patients. Most of 
the patients in group 1, even those 
whose motor symptoms improved 
with penicillamine treatment, com- 
plained of memory lapses. The memo- 
ry impairment manifested by these 
patients cannot be considered part of 
a pure amnestic disorder, nor can it be 
understood as part of a progressive 
dementia. The VIQ and DRS scores 
indicate that this is not a demented 
population. The exact mature of the 
memory deficit is unclear, since this 
study only used the WMS, which has a 
recall format and as such only mea- 
sures retrieval. Another study is in 
progress to establish whether the fail- 
ures to recall information stem from 
problems at the storage, as opposed to 
retrieval, level. 
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Long-term Changes in the Spinal Cords of 
Patients With Old Poliomyelitis 


Signs of Continuous Disease Activity 


Ghelam H. Pezeshkpour, MD, Marinos C. Dalakas, MD 


@ in @ retrospective study, we re- 
viewed sections from the spinal cords 
from eight patients, aged 36 to 61 years, 
whe had had poliomyelitis and who died 
of monmewrolegic diseases nine months to 
44 years (mean, 20.7 years) after the 
acute poliomyelitis infection. Five pa- 
tients had stable postpoliomyelitis defi- 
cits witheut new symptoms, and three 
patients had new slowly progressive mus- 
cle weakness defined as postpoliomyeli- 
tis progressive muscular atrophy (PPMA). 
Representative spinal cord sections 
matchee the patients’ clinical involve- 
mertin Deth groups. Control tissues from 
ten Datients with amyotrophic lateral scle- 
rosis and ‘ive with spinocerebellar degen- 


Parti poliomyelitis is an acute 

motorneuron disease caused by the 
poliomyelitis virus.! After the acute 
attaek, the surviving patients either 
recever or are left with a residual 
mosor deficit. Although acute polio- 
myelitis is a monophasic disease, a 
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eration were examined simultaneously. 
The spinal cord segments from all 
patients who had had poliomyelitis 
showed loss or atrophy of motor neurons, 
severe reactive gliosis (disproportional to 
the neuronal loss), and a surprising mild 
to moderate perivascular and interparen- 
chymal inflammation. There was no differ- 
ence in these pathologic changes 
between the patients with stable postpo- 
liomyelitis deficits and those with PPMA. 
Additional findings were axonal spheroids 
(dystrophic axons) and occasional chro- 
matolytic neurons in the spinal cord of 
patients with PPMA. Corticospinal tracts 
were spared. 
(Arch Neurol 1988;45:505-508) 


new slowly progressive muscle weak- 
ness may develop many years later. 
This weakness is referred to as post- 
poliomyelitis syndrome or postpolio- 
myelitis progressive muscular atro- 
phy (PPMA). On the basis of the 
clinical, electrophysiologic, and mus- 
cle biopsy findings, we have hypothe- 
sized that PPMA is not caused by the 
death of whole motor neurons, as in 
amyotrophic lateral sclerosis (ALS), 
but instead is caused by dysfunction 
of the surviving motor neurons, which 
can no longer maintain the metabolic 
needs of their distal axonal sprouts.*” 


Direct examination of the postpolio- 


myelitis spinal cord could substanti- 
ate this hypothesis and provide 
insights into the status of motor neu- 
rons that have survived an acute viral 
insult and have been compensating 
for the lost neurons over a long period. 


This is of special neurobiologic inter- 
est, since changes in the spinal cord 
neurons are known only for the acute 
poliomyelitis’ and early convalescent? 
periods but not for a chronic postviral 
state. 

We now report the clinicopathologic 
findings in the spinal cords of eight 
patients who had had poliomyelitis 
and who died of nonneurologic causes 
nine months to 44 years (mean, 20.7 
years) after the acute infection. We 
specifically sought to examine the spi- 
nal cords of both asymptomatic 
patients and patients with PPMA, in 
an effort to understand the evolving 
changes of the surviving motor neu- 
rons in relation to the clinical symp- 
toms. Spinal cord differences between 
patients with postpoliomyelitis syn- 
drome and patients with ALS, the 
prototype of motor neuron disease, 
are discussed. 


PATIENTS AND METHODS 


We initially reviewed the medical 
records of 52 patients with old poliomyeli- 
tis who had died af a variety of other 
illnesses. On the basis of available clinical 
information, only eight of these patients 
were selected for review of their spinal 
cords. The other patients were excluded a 
priori either because the history of polio- 
myelitis had not been adequately docu- 
mented or because another concurrent ill- 
ness, ie, Alzheimer’s disease, various inju- 
ries, radiculopathies, or severe and chronic 
medical illness, could possibly have af- 
fected their spinal cord changes. Older 
patients (>61 years of age) were also 
excluded to avoid spinal cord changes asso- 
ciated with aging.” The selected patients, 
aged 36 to 61 years at the time of death, 
had survived their paralytic disease for 
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Fig 1.—Postpoliomyelitis spinal cord (patient 6, with postpoliomyelitis progressive muscular 
atrophy), showing perivascular lymphocytic infiltrates (hematoxylin-eosin, X80). 
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_ Fig 2.—Postpoliomyelitis spinal cord (patient 3), nine months after acute infection; perivascular 
inflammation and glial nodule are evident (hematoxylin-eosin X 100). 


a 


nine months to 44 years (mean, 20.7 years). 
-= All the patients had a history of acute 
= febrile paralytic illness in childhood or 


contracted poliomyelitis in 1938 during a 
neighborhood and school epidemic. 
At the time of death, five patients had 








- 


adolescence with partial recovery of motor 
function and subsequent stability. Seven 
patients had contracted poliomyelitis dur- 
ing the later epidemics of 1950 to 1952 
when the diagnosis of poliomyelitis was 
made more accurately, and one patient had 
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stable residual neuromuscular deficits in 
several limbs but no new weakness, and 
three had typical PPMA with new weak- 
ness and atrophy in one or two limbs, as 
previously described.’ Their symptoms 
had started one to six years before death, 


which resulted from nonneuromuscular 
causes. 

Transverse sections, 6 um thick, of par- 
affin-embedded spinal cord from the cervi- 
cal, thoracic, and lumbar regions were 
selected to match the patients’ clinical 
condition of the previously weakened and 
stable or the newly weakened muscle. 
Slides were then coded and examined with- 
out knowledge of the patients’ clinical sta- 
tus, ie, stable postpoliomyelitis or PPMA. 
Sections were stained with hematoxylin- 
eosin and other routine histologic stains, 
including Bodian’s stain for axons and 
Cluver-Barrera and Woelcke stains for 
myelin. Particular attention was paid to 
pathologic signs of disease activity, ie, 
inflammation, gliosis, vascular, neuronal, 
and axonal changes. Inflammation and 
gliosis were graded 1 to 4 on the basis of 
their prominence. Thus, a few lymphocytes 
or reactive astrocytes were considered 
grade 1, while brisk gliosis and/or marked 
inflammatory cell infiltrates were re- 
garded as grade 4 changes. Other organs, 
preserved as part of the routine autopsy 
study, were also examined. As controls for 
this study, we reviewed sections from the 
spinal cords of ten patients with ALS and 
five with spinocerebellar degeneration, 
with the same histologic methods. 


RESULTS 


The most severe pathologic findings 
were on the anterior horn cells, espe- 
cially in the cervical and lumbar seg- 
ments. The pathologic changes were 
bilateral in six patients and included 
neuronal loss, atrophy of some motor 
neurons, active gliosis, and inflamma- 
tion of variable degree (Fig 1). Com- 
plete destruction of the gray matter 
on one or both sides was noted at 
different levels in two patients, corre- 
sponding to a severe degree of residu- 
al paralysis. Motor neuron loss was 
present in all cases in the anterome- 
dial and anterolateral groups of the 
gray matter. Several surviving neu- 
rons were present threughout the 
gray matter, but some of them had 
abnormal configuration of their 
somas, consisting of atrophy, accumu- 
lation of lipofuscin, and loss of Nissl 
bodies. Inclusion bodies were not 
observed. Gliosis was most pro- 
nounced in one patient who died nine 
months after contracting poliomyeli- 
tis (Fig 2). However, some degree of 
reactive astrocytosis was present in 
all patients. The patholegic findings 
in relation to the patients’ clinical 
status are summarized in the Table. 

A remarkable finding was the pres- 
ence of inflammation, which was peri- 
vascular in five and parenchymal in 
six of the spinal cords. These inflam- 
matory exudates, consisting of lym- 
phocytes and plasma cells, were 
present in all the patients, regardless 
of the presence of new weakness (Ta- 
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1/36 
2/44 
3/44 
4/46 
5/59 
6/61 
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Residual 
Deficit, 
Age at Death, y Poliomyelitis, y No. of Limbs 


Pathologic Findingst 
mAr 

Active 
Inflammation Gliosis 


Postpoliomyelitis 
Status * 


Stable 
Stable 
Stable 
Stable 
Stable 
PPMA 
PPMA 
PPMA 





“PPMA indicates postpoliomyelitis progressive muscular atrophy. 
?Graded 1 to 4 according to the degree of abnormalities. 
#atients also had axonal spheroids and chromatolytic neurons (see text). 





Fig 3.—ostpoliomyelitis spinal cord (patient 7, with postpoliomyelitis progressive muscular 
atrophy), showing chromatolytic neurons, axonal spheroids, and gliosis (hematoxylin-eosin, 


x160). 


ble. Meningeal lymphocytic infiltra- 
tiom was also seen in almost every 
case, decreasing with time after the 
acute poliomyelitis. In patients 6, 7, 
anc 8, who had PPMA, an additional 
nding was the presence of axonal 
spheroids (dystrophic axons) and 
occasional neurons with signs of chro- 
masolysis (Fig 3). 

re was no evidence of corticospi- 
nal traet involvement, even when con- 
secutive sections of each spinal cord 
segment were examined in all the 
pateents. The anterior nerve roots 
from segments with severe neuronal 
‘oss were atrophic, with loss of both 
axons and myelin sheaths. The tissue 
from patients with ALS and spino- 
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| 


cerebellar degeneration showed mini- 
mal inflammation in only one ALS 
cord. Gliosis was mild, more so in 
cases of spinocerebellar degeneration, 
and proportional to the neuronal 
loss. 


COMMENT 


The most remarkable findings in 
our study were the presence of active 
gliosis, inflammation, and neuronal 
atrophy in the spinal cords of all the 
patients who had had poliomyelitis, 
who lived an average of 20.7 years 
after the original illness. These 
changes were unrelated to the pres- 
ence of new symptoms, suggesting 
that slow disease activity continues 


for many years in the postpoliomyeli- 


tis spinal cord (the site of the original — 


viral infection). 


Acute poliomyelitis is a monophasic 
severe — 
inflammation, neuronophagia, active - 
gliosis, and destruction of the anterior 
horn cells, as found in the spinal cords — 


disease characterized by 


of patients who died during the height 


of their illness? or up to eight weeks 
after the acute infection.’ As in every 
acute, self-limiting viral illness, the — 
inflammation and gliosis were ex- 
pected to end shortly after the acute — 


infection had ceased. The presence of 


perivascular and intraparenchymal 
inflammatory cells in the spinal cord — 
as long as 44 years after the acute 


poliomyelitis infection suggests lym- 


phoid cell hypersensitivity or involve- 


ment of cell-mediated immune mecha- 
nisms that operate silently for many 


years after the acute infection. It is | 
unlikely that the lymphocytic re- 


sponse was a reaction to injury or 
trauma or a seeondary nonspecific 
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response, because there was no such 


history and no signs of inflammation 


in other organs examined. It is of 
interest that we have also found peri- 
vascular inflammation in the muscle 
biopsy specimens of some patients 
after poliomyelitis.‘ 

Poliomyelitis virus, an RNA virus, 
is usually cytolytic, but it can cause 
persistent infection in animals and 
immunosuppressed humans.!'? After 
the acute infection subsides, possible 
residual poliovirus could partially 
escape immune system surveillance as 
the result of antibody-induced antigen 
modulation, production of blocking 
factors, or generation of suppressor T 
cells, theoretically causing persistent 
infection." In such a ease, if previous- 


ly infected neurons or endothelial © 


cells continue to carry polioviral anti- 
gens, they might become targets for 
an immune attack by slow recruit- 
ment of immune system cells—hence 
the lymphocytosis we noted—and 
thereby eventual dysfunction. We 
have found IgG oligoclonal bands in 
the spinal fluid of up to 50% of 
patients with PPMA as well as very 
low levels of antibodies to the poliovi- 
rus caused by passive diffusion from 
the serum.** No specific production of 
antipoliovirus antibodies within the 
blood-brain barrier was noted, howev- 
er,“ suggesting that persistent polio- 
viral infection in PPMA is unlikely." 
Nevertheless, in view of the present 
histologic findings, in situ hybridiza- 
tion in postpoliomyelitis spinal cords, 
especially in areas with inflammation, 
may be helpful in elarifying the possi- 
bility of residual viral genomes in the 
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_ remaining motor neurons or endothe- 
re cells. 

Neuronal atrophy, chromatolysis, 
: ee spheroids, and active gliosis 
= were more prominent in the patients 
_ who had PPMA. The presence of neu- 
rons undergoing atrophy or chroma- 
_ tolysisi is consistent with our hypothe- 
sis that in PPMA there is ongoing 
f E onction of motor neurons that can 
no longer maintain the needs of their 
distal sprouts and have lost the capac- 
ity for further reinnervation.’ This 
a _ hypothesis i is further supported by the 

_ observation of axonal spheroids only 
in patients with PPMA and not in 
a stable patients after poliomyelitis. 
_ Axonal spheroids represent a defect 
in the movement of trophic material 
_ from the neuron down the body of the 
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axon" and are found predominantly in 
patients with motor neuron disease 
who have recent (within six to 12 
months) neuronal deterioration." 

Our histopathologie findings in 
PPMA are different from those found 
in ALS, the prototype of motor neuron 
disease, in which axonal spheroids are 
infrequent, gliosis is minimal, and 
degeneration of the corticospinal 
tracts is always present. These spinal 
cord differences reinforce the differ- 
ences we have found in the clinical 
course, muscle biopsy specimens, spi- 
nal fluid, and results of electrophysio- 
logic studies‘ and strongly support the 
view that PPMA does not lead to ALS, 
but is a benign form of lower motor 
neuron deterioration. 

All the patients in our study who 
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had had poliomyelitis had signs of 
new neuronal activity in the spinal 
cord regardless of the presence of new 
weakness, but the patients with 
PPMA also had axonal spheroids and 
more significant gliosis. Thus. PPMA 
may be considered the end of the 
spectrum of an ongoing neuronal 
reaction that does not completely 
cease after the acute insult but contin- 
ues for many years, slowly affecting 
the ability of the surviving neurons to 
maintain the integrity of their distal 
nerve terminals and their capacity for 
additional axonal sprouting, as we 
previously proposed.*** Such neuronal 
dysfunction, as supported by the 
present study, can explain the slowly 
progressive muscle weakness we 
described in PPMA.** 
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Chronic Progressive Spinobulbar Spasticity 


A Rare Form of Primary Lateral Sclerosis 


Jean Lowis Gastaut, MD; Bernard Michel, MD; Dominique Figarella-Branger, MD; Hélène Somma-Mauvais, MD 


@ Although it was first described over a 
century ago (by Charcot in 1865; by Erb in 
1875), the concept of primary lateral scle- 
resis PLS) is still not universally ac- 
cepted. Despite this skepticism, several 
well-decumented cases of isolated de- 
generation with varying degrees of 
involvement of corticospinal pyramidal 
pathways have been reported in the liter- 
ature. The clinical manifestations in these 
cases cam take one of two forms, ie, 
isolated spasmodic paraplegia or tetra- 
piegia on the one hand or spasmodic 
tetraplecia associated with a pseudobul- 
bar syndreme featuring severe spastic 
dysarthria ‘chronic progressive bilateral 
spinobulbar spasticity) on the other hand. 
Obviously, without firm pathologic data, 
PLS is a hazardous diagnosis for isolated 
paraplegia or tetraplegia. Conversely, for 
bilateral spinobulbar spasticity, it would 
appear to be the only diagnosis possible 
omce investigative findings have elimi- 
nated the other possibilities, such as a 
pyramidal ‘orm of amyotrophic lateral 
sclerosis or a spinal form of multiple 
sclerosis. To underscore this point, in this 
report, five cases of chronic progressive 
bilateral semobulbar spasticity developed 
ower 5. 10, 12, 10, and 28 years, respec- 
tiwely, for which the only possible diagno- 
sis was PLS. It was concluded that there 
are three forms of degenerative diseases 
of the principal motor pathways: one 
involving bcth central and peripheral neu- 
roms, ie, amyotrophic lateral sclerosis; 
ome involving only peripheral neurons, ie, 
Spinal amyotrophy; and one involving only 
central motor neurons, ie, PLS. 

(Arch Neurol 1988;45:509-5 13) 
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n 1865, Charcot’ described a degen- 

erative disease of the pyramidal 
tracts that caused isolated spasmodic 
tetraparesis. Four years later, Char- 
cot and Joffroy? reported the first two 
cases of amyotrophic lateral sclerosis 
(ALS) and speculated further as to 
the possible existence of degenerative 
spastic quadriplegia without involve- 
ment of the anterior horns of the 
spinal cord. In 1875, and then in 1902, 
Erb** published identical observations 
and proposed the name primary later- 
al sclerosis (PLS). Between 1904 and 
1985, six cases of PLS that were veri- 
fied by autopsy were published.*? 

Despite this long history, contro- 
versy subsists over the existence and 
classification of PLS among central 
nervous system diseases. Neverthe- 
less, most authors agree that 
although it is rare, PLS is undeniably 
a form of degenerative disease. 

While some reports about PLS are 
based on elinical and autopsy data 
from one or more cases,*’ other inves- 
tigators have given only clinical find- 
ings.”'°? In this report, we describe 
the clinical, laboratory, and other 
investigative data from five cases of 
PLS. - 

REPORT OF CASES 

Case 1.—A 53-year-old woman presented 
with severe paralytic dysarthria. This 
symptom appeared insidiously at 25 years 
of age, ie, 28 years earlier. At the begin- 
ning, Wilson’s disease was suspected, but 
this diagnosis was eliminated by negative 
blood tests for copper. Dysarthria gradual- 
ly worsened, and other problems appeared, 
such as difficulty in chewing, salivary sta- 
sis, and moderate disability in all four 
limbs. Movement became rigid, leading to a 
mistaken diagnosis of parkinsonism. At 
the time of our first examination, her 
facial expression was fixed, almost con- 
tracted (Fig 1, top). The mouth could not be 
completely closed and was full of saliva. 


Cheek movement was extremely limited, 
and lateral movement of the lower jaw was 
impossible. The upper part of the face was 
less affected than the lower part. The 
eyelids could be closed, and eye movement 
was normal. There were no involuntary 
movements of the facial muscles. The 
tongue was neither atrophied nor afflicted 
by fasciculations (Fig 1, bottom), but its 
mobility was moderately diminished. No 
deficit was noted in the mobility of the soft 
palate or the pharyngeal and laryngeal 
muscles. The first phase of deglutition was 
slowed, and this caused misdirection when 
liquids were swallowed. Median facial 
reflexes were very prenounced, and lacri- 
mation was unduly labile. A very signifi- 
cant diffuse upper motor neuron syndrome 
was noted with pronounced tendon reflexes 
in all four limbs, bilateral Babinski’s and 
Hoffmann’s signs, and an inexhaustible 
left-sided palmomental reflex. Despite 
these findings, no motor deficiency was 
found, and only very eomplex movements 
were impaired. Likewise, no muscular 
atrophy, fasciculation. or sensory disor- 
ders were noted, and coordination, tonus, 
and intellect were normal. 

Data from the following laboratory tests 
were normal: complete blood cell count; 
ionic concentrations im the blood; blood 
glucose and serum urea nitrogen levels; 
sedimentation rate; proteinemia; protein 
electrophoresis; liver fanction; lipidogram; 
and VDRL syphilis serelogy. Cerebrospinal 
fluid (CSF) was norma! with respect to the 
protein level (0.30 g/L [30 mg/dL)), cell 
count (leukocytes X10°/L [1/mm'}), gly- 
corrhachia (2.8 mmol/L [50.4 mg/dL]), and 
protein electrophoresis. Results of a fun- 
dus optic examination and an electroen- 
cephalogram (EEG) were normal. An elec- 
tromyogram (EMG) was performed on 
four limbs and showed an absence of spon- 
taneous activity at rest and normal read- 
ings during contraction. The EMG of the 
tongue also yielded normal findings. Motor 
nerve conduction velocities (MNCVs) and 
F-wave latencies were normal. Brain-stem 
auditory evoked potentials (BAEPs) were 
normal, but visual evoked potentials 
(VEPs) were uninterpretable due to a lack 
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Fig 1.—Case 1. Top, Contorted ‘‘forced smile” facial expression resulting from reduced mobility, 
with permanent spreading of corners of mouth. Mouth could not be completely closed. Bottom, 
Normal-sized tongue without amyotrophy or fasciculations. Tongue mobility is greatly decreased 


in all directions. 


of patient cooperation. The radiologic and 
tomographic images of the cervical spine 
and occipital articulation were normal. A 
cerebral computed tomographic (CT) scan 
revealed very moderate diffuse atrophy. 
Magnetic resonance imaging (MRI) con- 
firmed the CT scan data at the cerebral 
level but revealed no abnormality at the 
brain-stem or spinal cord levels. 

Case 2.—A 53-year-old man had neuro- 
logical problems that began insidiously ten 
years earlier: dysarthria slowly pro- 
gressed, and difficulty in swallowing and 
stiffness in walking appeared. As in case 1, 
the patient presented with severe paralytic 
dysarthria, and his face displayed very 
little mobility. The patient’s walking gait 
was stiff and very spastic. Examination 
revealed an isolated upper motor neuron 
syndrome with very pronounced tendon 
reflexes and a plantar cutaneous reflex in 
extension on the right side. All median 
reflexes were pronounced, and bilateral 
palmomental reflexes were inexhaustible. 
Despite the lack of facial mobility, no 
motor deficiency was detected in either the 
masticatory or extraocular muscles. The 
mouth could be opened normally, and there 
was no involvement of the soft palate and 
oropharyngeal muscles. The tongue was 
normal in size and free of fasciculation, but 
its mobility was very slow and limited in 
all directions (Fig 2). No amyotrophy or 
fasciculations were noted in other muscles. 
Likewise, no evidence of motor deficiency, 
muscle tone disorder, uncoordination, sen- 
sory loss, or intellectual impairment was 
observed. 
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In addition to the laboratory tests per- 
formed in the preceding case, copper 
metabolism was tested, and vitamin B, 
and folic acid concentrations were mea- 
sured. Data from all these tests were nor- 
mal. The CSF was clear, with an albumin 
content of 0.7 g/L (0.07 g/dL) and normal 
electrophoresis findings; there were no 
cells present. Fundus optic examination 
results and an EEG were normal. Normal 
EMG readings at rest and during contrac- 
tion were recorded in all four limbs. The 
EMG data from the tongue were also nor- 
mal, as were the MNCVs, F-wave latencies, 
and blink reflex. The radiologic and tomo- 
graphic images of the cervical spine and 
occipital articulation were normal. Con- 
trast myelography, cerebral CT scan, and 
MRI of the brain and brain stem also 
produced normal findings. The VEPs were 
poor on the right side due to a significant 
decrease in visual acuity (post-central 
macular degeneration), but BAEPs and 
somatosensory evoked potentials (SEPs) 
were normal. 

Therapy with baclofen failed to bring 
improvement, but dantrolene sodium 
treatment brought a remarkable decrease 
of spasticity and improvement in walk- 
ing. 

Case 3.—A 73-year-old woman with no 
notable family or personal medical history 
was hospitalized for investigation of walk- 
ing and speech disorders. These problems 
had begun 12 years earlier and progres- 
sively worsened. The patient had been 
using canes for five years. Her speech was 
barely comprehensible, and recently she 





Fig 2.—Case 2. Nearly immobile facial 
expression. Note disappearance of right naso- 
genian fold and rigidity of playysma. Tongue is 
normal in size (without amyotrophy or fascicu- 
lations), but its mobility is greatly diminished in 
all directions. 


had begun to experience difficulty in swal- 
lowing. At the time of hospitalization, her 
gait was very spasmodic. and she pre- 
sented with very severe paralytic dysar- 
thria with moderate difficulty in swallow- 
ing. Physical examinatior revealed very 
spasmodic tetraparesis without amyotro- 
phy or fasciculations, widespread hyperre- 
flexia, and bilateral Hoffmann’s and 
Babinski’s signs. The tongue could be pro- 
truded and was not atrophic or tremulous. 
The rest of the neurologic examination 
results were normal, ie, extraocular move- 
ments, coordination, and sensory re- 
sponses. No intellectual impairment was 
noted. 

Laboratory data from blood (including 
folic acid and vitamin B,, essay), CSF, and 
urine specimens were normal. Radiologic 
images and tomograms of the cervical 
spine and occipital articulation showed 
insignificant arthrosic lesions. Magnetic 
resonance imaging of the brain and spinal 
cord was normal (Fig 3). Examination of 
the optic fundus and larynx revealed noth- 
ing unusual. The EEG recordings were 
normal, and an EMG revealed no sign of 
denervation in the four limbs, the face, and 
the tongue. The MNCVs, sensory nerve 
conduction velocities (SNCVs), and F-wave 
latencies were normal, as were multimo- 
dality evoked potentials (BAEPs, VEPs, 
and SEPs). 

Case 4.—A 51-year-old man with no par- 
ticular personal or family medical history 
had experienced difficulty in walking for 
ten years. This continuec to be the only 
manifestation for one year after our initial 
examination until he began to have trouble 
in voiding urine, and gradually worsening 
pseudobulbar dysarthria appeared. Physi- 
cal examination revealed very spasmodic 
tetraparesis with a bilateral Babinski’s 
sign and reduced mobility of the tongue, 
but there were no sensory or coordination 
deficits, impairment of extraocular move- 
ment, or amyotrophy and/or fascicula- 
tions. Intellect was normal. 

Laboratory tests, including vitamin B, 
and folic acid assays, yielded normal 
results. Data from the fol owing investiga- 
tions were also normal: tumbar puncture, 
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Fig-3.—Cese 3. Top and bottom, Magnetic resonance imaging shows normal features of brain, 


cerebellum, Drain stem, and spinal cord. 


EEG, »ray film and tomographic images 
of the eervica! spine and occipital articula- 
tion, contrast myelography, cranial CT 
sean, and MRI. All evoked potentials 
(VEPs, BAB Ps, and SEPs), as well as EMG 
data for all four limbs and the tongue and 
nerve conduction velocities, were also nor- 
ma. Treatment with antispasmodic drugs 
(ie, bac ofen and dantrolene) was ineffec- 
tive 

Case 5.—A 71-year-old woman with no 
notable personal or family history con- 
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sulted for dysarthria that had been ongo- 
ing and worsening for five years. At pre- 
sentation, the patient had to communicate 
in writing and, due to dysphagia, she was 
obliged to process her foods in a blender. 
She did not experience cramps, fascicula- 
tions, walking difficulties, or weakness of 
the hands. Physical examination showed 
normal mobility of the eyes and upper half 
of the face. The mouth closed normally, but 
opening was significantly limited. Lateral 
movements of the lower jaw, as well as 


puffing of the cheeks, whistling, or blow- 
ing, were impossible. The tongue was not 
atrophic or tremulous, but its movement 
was extremely limited in all directions. 
Saliva filled the mouth and drooled out the 
corners. All tendon and median reflexes 
were very pronounced. Bilateral Hoff- 
mann’s reflexes were measured, and cuta- 
neous plantar reflexes were absent. 

This patient, who refused hospitaliza- 
tion and lumbar puncture, was less fully 
investigated. X-ray films of the entire 
spine and tomograms of the cervical spine 
and occipital articulation showed signs of 
insignificant arthrosis. The CT scan of the 
brain only revealed moderate cerebral 
atrophy that was confirmed by MRI. Mag- 
netic resonance imaging also showed the 
spinal cord to be normal at all levels, 
without any point of compression. The 
EMG data from two separate examina- 
tions, carried out 14 months apart, were 
strictly normal in the four limbs, tongue, 
and facial muscles. The MNCVs and 
SNCVs, as well as F-wave latencies, were 
normal. Data from blood tests (including 
folic acid assay and vitamin B, level) and 
urine tests were also normal. Treatment 
with antispasmodic drugs (ie, baclofen and 
idrocilamide) was ineffective. 


COMMENT 


Like previous authors, notably Rus- 
so” and Sotaniemi and Myllyla!! who 
reported, respectively, four and two 
cases of PLS based solely on clinical 
and paraclinical data, we maintain 
that PLS is the only possible diagnosis 
in our five cases. Indeed, although an 
autopsy was not performed, our clini- 
cal findings and full investigative 
data, including laboratory tests, 
radiologic examinations, and electro- 
physiologic tests (EMGs of limbs and 
the tongue), apparently rule out any 
other hypothesis. The duration of 
development in our five cases, respec- 
tively, 28, 10, 12, 10, and 5 years, is also 
in line with the diagnosis of PLS. 

A purely pyramidal form of ALS, 
similar to those published by Mac- 
kay’? who reported clinical observa- 
tions without an EMG, was ruled out. 
The average duration of disease in 
pyramidal ALS, which is slightly 
longer than in atrephic forms (33 
months), is only 36 months. This sur- 
vival is very short in comparison with 
our patients who are still alive after 
five to 28 years. In two other cases of 
pyramidal ALS," spasticity was iso- 
lated for several months, but the 
authors subsequently detected amyo- 
trophy and fasciculations. In 1970, 
Brownell and colleagues’ claimed 
that, in their three cases of pyramidal 
ALS, spasticity was isolated, but 
these authors did not provide EMG 
data. Similarly, Castaigne et al 
reported two cases of pyramidal ALS 
but did not perform EMGs. Closer 
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analysis of the data” reported by the 
latter authors revealed that the pyra- 
midal syndrome was only predomi- 
nant (and not isolated) since there 
was “minimal amyotrophy... and dif- 
fuse fasciculations of the limbs.” 
Multiple sclerosis can also be ruled 
out in our five cases. This can be 
ascertained not only by the clinical 
profile and natural course of our five 
patients but also by CT scans in cases 


1, 2, 4, and 5, cerebral MRI in cases 1 


through 5, evoked potentials in cases 1 
through 4, and CSF analysis in cases 1 
through 4. Data from all these investi- 
gations were strictly normal. 

Thus, since our extensive investiga- 
tion ruled out other possibilities, such 
as a spinobulbar disorder in response 
to a compression of either tumoral 
origin or from effects of arthrosis of 
the cervical spine, bilateral opercular 
syndrome, a syphilitic myelitis, com- 
bined sclerosis of the spinal cord, Wil- 
son’s disease, a rigid form of Hunting- 
ton’s chorea, and Parkinson’s disease, 
PLS is the only diagnosis left. How- 
ever, it must be stated that the term 
PLS is applied to several syndromes; 
thus, some clarification is needed in 
this regard. In his review of the liter- 
ature, Fisher’ distinguished four PLS 
syndromes that we will discuss suc- 
cessively. 


Spasmodic Chronic Progressive 
Paraparesis (or Paraplegia) 


Reports of patients who present 
with a slowly developing spasmodic 
paraparesis of an unknown origin, 
occasionally with sphincter disorders, 
are frequent. Some of these cases were 
confirmed to be PLS by autopsy find- 
ings that showed isolated degenera- 
tion of spinal pyramidal pathways, eg, 
the six cases reported by Erb in 1902* 
and the two cases of Spiller.“ On the 
other hand, other cases'”!’ are more 
controversial because the investiga- 
tive data used to justify the primary 
nature of the disease were limited and 
autopsy findings were not men- 
tioned. 

Hubbe and Mouritzen Dam in 1973” 
and Ungar-Sargon and colleagues in 
19807! concluded that 6% of their 
numerous cases were PLS. These 
series are interesting, but EMGs were 
performed in only about half of the 
cases, and their reliability was flawed 
by the lack of protein globulin immu- 
noelectrophoresis data and evoked 
cortical potentials. Neither of these 
series satisfactorily has eliminated all 
other diagnostic possibilities, and it is 
likely that many of the cases corre- 
sponded to other diseases and notably 
to multiple sclerosis. More recently, 
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two interesting studies were pub- 
lished. In 1982, Russe” reported four 
cases of PLS. In three of these cases, 
there was a spasmodic paraplegia 
with sphincter disorders that re- 
mained isolated for more than five 
years. Although evoked potentials 
were not measured, an extensive 
investigation, including EMGs and 
MNCYV and SNCV testing, was carried 
out in all four cases; thus, ALS could 
be ruled out. Then, in 1985, Sotaniemi 
and Myllyla'' reported two cases of 
isolated spasmodic paraparesis. Both 
these cases progressed insidiously 
during a five-year period. After a very 
complete investigation, the authors 
proposed the diagnosis of PLS 
although there did not seem to be any 
hard evidence for that hypothesis. 

Thus, it appears risky to diagnose 
PLS on the basis of clinical signs that 
involve slowly progressive spasmodic 
paraplegia. In this regard, it should be 
recalled that multiple sclerosis can 
produce identical symptoms” and that 
the interval between the first and 
second attack can be quite long, ie, up 
to 40 years.” Similarly, it must also be 
pointed out that ALS can be predomi- 
nantly and even purely spastic, and 
the only way to rule out this possibili- 
ty is to perform a complete EMG to 
detect peripheral motor neuron 
involvement that may be concealed by 
high-grade spasticity. 

Chronic Progressive Spasmodic 
Tetraplegia 


This syndrome has been reported 
much more rarely. Stark and 
Moersch” reported two cases with fol- 
low-up studies of 18 and 31 years, 
respectively. Fisher’ reported one case 
with a follow-up study of 15 years, and 
Russo” reported one with a follow-up 
study of seven years in a patient who 
presented with sphincter disorders. 
An interesting case was reported by 
Lindboe and Nordal.’ The patient was 
followed up for over 44 years before 
death resulted from acute respiratory 
failure. An autopsy showed no patho- 
logic changes in the brain, cerebellum, 
and brain stem, but demyelination 
and axonal destruction associated 
with moderate gliosis were found in 
the crossed pyramidal tracts. The 
direct tracts were intact, and the 
anterior horns and roots were normal. 
Thus, this case provides firm evidence 
that primary sporadic spasmodic tet- 
raplegia exists as a very rare occur- 
rence. 

Chronic Progressive Spasmodic Bulbar 
Paralysis 


This syndrome” occurs in middle 
age and is often associated with mod- 


erate spasticity of lower limbs and 
exaggerated tendon reflexes. It ean, in 
fact, probably be assimilated with the 
following syndrome. 


Chronic Progressive Bilateral 
Spinobulbar Spasticity 


This form (also called chronic pro- 
gressive spasmodic dowsle hemiplegia 
or chronic bilateral pure motor hemi- 
plegia) was first described by Buzzard 
and Barnes, who published an obser- 
vation concerning a waman in whom 
the initial symptom was inappropri- 
ate lability of laughter and crying, 
followed by the progressive appear- 
ance of dysarthria and spasmodic 
tetraparesis without amyotrophy. 
Pathologic study showed paleness and 
sclerosis throughout the pyramidal 
tracts (internal capsule, midbrain, 
pons, medullary pyramids, and 
crossed pyramidal tracts along the 
whole spinal cord). Except the fact 
that the pyramidal cells of the cortex 
appeared to be abnormally small, no 
other anomaly was found. The anteri- 
or horns of the spinal cord were nor- 
mal. 

In 1943, Swank and Putnam” 
reported a case of PLS with pseudo- 
bulbar paralysis and inappropriate 
lability of laughter and crying, but the 
most interesting series was published 
by Fisher.’ This series, which included 
six cases of chronic pregressive bilat- 
eral spinobulbar spasticity, was 
important because it provided the 
most extensive evidence for the exis- 
tence of this pathologic condition. The 
duration of the disease varied from 
six to 11 years, but it must be empha- 
sized that, in three cases with short 
courses, death resultec from nonneu- 
rologic causes (suicide, myocardial 
infarction, and gastric perforation). 
In three patients, the initial symptom 
was dysarthria; in the other three, the 
syndrome started with walking prob- 
lems. In all cases, spasmodic tetrapar- 
esis, dysarthria (except in case 3), 
inappropriate lability of laughter and 
crying, very pronounced tendon 
reflexes, and bilateral Babinski’s sign 
were found. The results of EMGs car- 
ried out in three patiemts and myelog- 
raphy in five patients were normal. 
The CSF was normal in all patients, 
except one who displayed a high pro- 
tein concentration (03 g/L [80 mg/ 
dL]}), but whose myelographic data 
were normal. An autopsy was per- 
formed on one patient who had evi- 
dence of degeneration in the medul- 
lary pyramids and crossed pyramidal 
pathways along the entire length of 
the spinal cord, as well as in the 
right-sided direct pyramidal pathway. 
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Autopsy also revealed a probable 
reduction of the number of pyramidal 
cells in the motor cortex. Conversely, 
the anterior horns and the roots of the 
spiral cord were normal. 

More recently, Beal and Richard- 
son* reported a case that evolved for 
3'2 years until death by aspiration 
pneumonia. The initial symptom was 
dysarthria that gradually worsened 
and was associated with severe dys- 
phagia, inappropriate lability of 
laughter and crying, and spasmodic 
tetraparesis. The tongue was not atro- 
phied anc exhibited no fasciculations. 
The following findings were normal: 
EMG of the tongue, cerebral CT scan, 
VEPs, BAEPs, and CSF measure- 
ments. Pathologic study suggested a 
compete absence of Betz’s cells from 
the precentral gyrus region of the 
cortex that corresponds to the face 
and apper limbs. Myelin-staining pro- 
cedures revealed paleness in the distal 
thire of the posterior arms of the 
intemmal capsules and in the middle 
thire of the midbrain and a loss of 
cortiospinal myelin fibers at the pons 
level and in the medullary pyramids. 
The cranial nuclei, especially the 
hypc@ilossal ones, were normal. Final- 
ly, æ loss of myelin fibers was also 
moted in the direct and crossed pyra- 
mida tracts at all levels of the spinal 
cerd. The other long pathways, the 
anterior horns, and the anterior and 
pesterior roots were normal. 

Our five cases correspond perfectly 
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with the descriptions provided by 
these investigators.***> Thus, based on 
their nine cases and our five cases, a 
rather consistent pattern of signs can 
be established for chronic progressive 
bilateral spinobulbar spasticity. This 
picture includes initial symptoms that 
consist of either pseudobulbar mani- 
festations or walking problems, fol- 
lowed by the progressive appearance 
of spasmodic tetraparesis, severe 
dysarthria, moderate dysphagia, in- 
appropriate lability of laughter and 
crying, and sometimes, as in our cases 
1 and 5, facial paresis of central ori- 
gin. Sensory disorders, cerebellar 
signs, nystagmus, trembling, ocular 
motor disorders, and impairment of 
intellectual functions have never been 
observed. The incidence of the disease 
is the same in both sexes. In most 
cases, the age at onset is over 60 
years although it can occur at a youn- 
ger age as in our case 1. The disease 
is rarely the direct cause of death, 
but this possibility cannot be ruled 
out since in one case (case 8) bulbar 
spasticity led to death by aspiration 
pneumonia. 

Obviously, PLS is a hazardous diag- 
nosis in cases that present as isolated 
spasmodic paraplegia or tetraplegia. 
Conversely, PLS can be proposed with 
much greater certainty for patients, 
like ours, with chronic progressive 
bilateral spinobulbar spasticity. The 
existence of this entity has been previ- 
ously corroborated by clinical and 
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autopsy findings,®** and we feel that 
our data, especially EMG and cerebro- 
spinal MRI data, remove any remain- 
ing doubts about the use of this diag- 


nosis. It becomes all the more evident _ 


when the course of the disease is 
prolonged as in our five cases. 


CONCLUSION 


In conclusion, we feel justified in 
asserting that with varying inci- 
dences, degenerative diseases of the 
principal motor pathways can be 
divided into three forms, depending 
on which areas of the system are 


affected. Up to now, only two of these _ 


types have been indisputably ac- 
cepted, ie, ALS in which both central 
and peripheral motor pathways are 
involved and spinal amyotrophy in 
which only peripheral pathways are 
involved. Although it was 
described by Charcot! over 120 years 
ago, the third type, ie, PLS in which 
only central neurons are involved, has 
remained controversial, but its exis- 
tence cannot be denied. Clinical mani- 
festations of PLS can be limited to 
spasmodic paraplegia or tetraplegia if 
the lesions are located only at the 
spinal level. A pseudobulbar syn- 
drome, sometimes with central facial 
involvement, may be associated if 
involvement extends to the pyramidal 
pathways of the brain stem** or to the 
internal capsule and/or precentral 
motor cortex.** 
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; Granulomatous Angiitis of the Brain 


-An Inflammatory Reaction of Diverse Etiology 


~ David S. Younger, MD; Arthur P. Hays, MD; John C. M. Brust, MD; Lewis P. Rowland, MD 


alt 
"r: 


; @ Granulomatous angiitis of the brain 
= (GAB) is defined histologically by granulo- 
f matous inflammation of intracranial blood 
vessels. We have studied four patients 
= with autopsy-proved GAB who had, 

respectively, Hodgkin’s lymphoma, her- 
pes zoster, neurosarcoidosis, and no 
associated illness. Headache, fever, or 
mental change was followed by hemipare- 
sis or quadriparesis, coma, and death in 
all four patients. There were no diagnos- 
tic findings from cerebral computed 
tomograms, cerebrospinal fluid, or cere- 
bral angiograms; the diagnosis was estab- 
lished only by postmortem examination. 
Vasculitis was limited to the brain in all 
four patients, and involved large arteries, 
small arteries and veins, or both large and 
small vessels. Differences in etiology and 
different particulars of the pathologic 
conditions imply that GAB is a nonspecific 
reaction, not a unique disease. The diag- 
nosis, moreover, cannot be proved with- 
out histologic confirmation. A biopsy 
specimen is the only way to ascertain the 
diagnosis in living patients. 
(Arch Neurol 1988;45:514-518) 
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(Granulomatous angiitis of the brain 
r (GAB) and granulomatous angii- 
tis of the nervous system are terms 
that have been used to describe disor- 
ders that are clinically and pathologi- 
cally heterogeneous. Some authors 
believe that the condition can be diag- 
nosed clinically or radiographically 
-= and that fatal outcome can be averted 
-by eyclosphosphamide therapy.' How- 
= ever, diagnosis must rest on patholog- 
ic evidence (brain biopsy or autopsy) 
of giant cell or epithelioid cell inflam- 
mation of cerebral blood vessels. We 
have studied four patients who met 
conventional histologic criteria of 
GAB, but each differed clinically and 
pathologically from the others. Patho- 
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logically verified cases from the liter- 
ature have been similarly heteroge- 
neous. À preliminary report has been 
given.’ 


SELECTION OF CASES 
Columbia-Presbyterian Medical Center 
(New York) Cases 


We found four cases in the autopsy files 
of the Division of Neuropathology that met 
the criterion for case selection: pathologic 
evidence of cerebral blood vessel inflam- 
mation by giant cells or epithelioid cells. 
Detailed hospital records were available to 
provide clinical data for each patient. The 
case histories have been summarized (Ta- 
ble 1). 


Literature Cases 


Seventy-four reported cases conformed 
to the pathologic criteria for GAB 
described above. Ten were diagnosed ante- 
mortem by brain biopsy specimen'*"' and 
the others at autopsy. There were nine 
cases of GAB with herpes zoster*'?"’; three 
with lymphoma*”’”; three with both her- 
pes zoster and lymphoma****; one with her- 
pes zoster and systemic lupus erythemato- 
sus?; eight with generalized giant cell 
arteritis or temporal arteritis*?**'; six 
with sarcoidosis’; and 44 with no other 
systemic illness.* Twenty-nine literature 
cases were excluded from analysis because 
they lacked tissue confirmation; in those 
cases, diagnosis was made by arteriogra- 
phy in 16 patients with clinical herpes 
zoster," three with sarcoidosis,” and 
ten with no other disorder.':*”* 


COMMENT 
Clinical Manifestations 


In our four autopsy-proved cases of 
GAB, the disorder occurred alone or 
with herpes zoster, Hodgkin’s lym- 
phoma, or sarcoidosis. Granuloma- 
tous angiitis of the brain was recog- 
nized only at autopsy. Herpes zoster 
lesions preceded mental changes and 
hemiparesis by ten days in the first 
patient (Table 1), who then developed 
seizures, quadriparesis, and coma. in 
the second patient, there was no asso- 
ciated disorder in a syndrome of fever, 
headache, obtundation, and seizures. 
Angiography suggested brain tumor, 
and combined brain and meningeal 
biopsy specimens were not diagnostic. 
In the third case, lymphoma preceded 
headache, hemiparesis, ataxia, and 
dysarthria. Multiple sclerosis was 
suggested by the remitting course, 


*References 1, 3, 5-8, 10, 11, 16, 27, 38-62. 
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normal cerebral angiogram, and a 
high cerebrospinal fluid (CSF) y-glob- 
ulin value. Quadriparesis and coma 
followed. In the fourth case, headache, 
progressive myelopathy, anc inconti- 
nence were followed by quadriparesis. 
Sarcoidosis was suggested by diabetes 
insipidus and facial palsies, but that 
diagnosis was proved only at autop- 
sy. 
These four cases shared many clini- 
cal features with the 74 already 
reported. Nonfocal symptoms of head- 
ache and mental change, followed by 
focal weakness, seizures, and coma, 
were common (Table 2). Including our 
cases, overall mortality was 87% (68/ 
78), with a mean duration of symp- 
toms to death of 170 days (range, two 
days to 42 months). Erythrocyte sedi- 
mentation rate, brain computed 
tomography, CSF levels, and cerebral 
angiography were often normal or 
nonspecifically abnormal (Table 3). 

The neurologic disorder of GAB 
with herpes zoster usually followed 
appearance of the skin lesions by two 
to three weeks. Six patients had limb 
weakness contralateral to the skin 
lesions in the ophthalmic distribution 
of the trigeminal nerve.'*'”'* Two had 
disseminated herpes zoster, and four 
had herpes lesions in a nonophthal- 
mic, spinal radicular distribu- 
tion.?'*/*'823 Viral inclusions were 
found in cerebral vessels in four 
patients, but virus was never success- 
fully cultured."*'**°¢ Whether viral 
access to the central nervous system 
was hematogenous or by centripetal 
extension along peripheral nerves was 
unclear. In one case” of stroke with 
herpes zoster, autopsy showed no vas- 
culitis. 

In lymphoma-associated GAB, most 
patients had a subacute or chronic 
neurologic illness. Three patients had 
lymphoma for at least three years.'’” 
Three patients had lymphoma in vis- 
ceral organs at autopsy,'’?' and one 
(with non-Hodgkin’s lymphoma) had 
meningeal lymphomatosis.'’ Similar- 
ly, in sarcoidosis-associated GAB, the 
neurologic disease was similar to oth- 
er cases of GAB. Two patients had 
clinically apparent systemic sarcoid- 
osis and were being treated with corti- 
costeroids when neurologic symptoms 
appeared.*** Four cases were diag- 
nosed only at autopsy and three of 
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CSF findings 

Pressure Normal 
Celis, mm? Acellular 
Pratein, g/L (mg/dL) 0.47 (47) 
Glucose Normal 
Cuitures Negative 
~-Glebulin, % 

i Normal 


progressing to 


Brain aad leptomeningeal 


these had widely disseminated viscer- 
al oman lesions. 


Pathologic Findings 


The pathologic heterogeneity of 
GAE was exemplified in our four 
cases, and in the others, by the predi- 
lectien of lesions for vessels of vari- 
able caliber, the distribution of brain 
infamcts,and the character and degree 
of vascular changes. Granulomatous 
gian cell or epithelioid cell infiltra- 
tion wasedetected in the walls of arte- 
ries im the first three cases, but 
involved mostly veins in the fourth 
case. Larger named vessels were pre- 
demmantly involved in the first 
patient. large and small leptomenin- 
geal vessels together in the second, 
and smell! vessels alone in the third 
and fourth. There were varying 
degrees-ef vessel wall destruction and 
necresis (Figs 1 and 2). None had 
evidexce of systemic vasculitis at 
autopsy. In 32 reported autopsy cases, 
large ane small vessels were simulta- 
neously affected in 11816192736. and 
mainy small- or medium-sized lep- 
tomeaingeal vessels were affected in 
21.* m mine of the 11 patients with 
beth large and small vessel involve- 
ment the basilar and middle cerebral 

*Remrenvees 3, 10, 11, 14, 16, 17, 21, 27, 39, 45, 49, 
Sl, 52,54, 55, 58. | 
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Lethargy, R ptosis, and 


Obtundation and seizures 


quadriparesis and 
coma; died 3 mo after 
onset of symptoms 





biopsy 
Affected vessels at Large cerebral arteries 
autopsy (anterior, middle, 


posterior, basilar) 


| : 
| 
| Table 1.—GAB Cases* — 


Patient 1 


Age, y/ Sex — 66/F 41/M 43/M 28/M 2% 
i Associated disease Herpes zoster None Hodgkin’s lymphoma Neurəsarcoidosis . 
Symptoms at onset 4 d of nausea and 2 wk of fever and 3 wk of headache, 1 y of headache, and 2 


vomiting, 1 wk after 
R zoster rash in 


Patient 2 


headache 


trigeminal nerve first 





Confusion 


Normal Normal Normal 
225 mononuclear 1 mononuclear 4 momonuclear 
1.34 (134) 0.86 (86) 2.1 (210) 
Normal Normal Normal 
Negative Negative Negative 

15 20 


Normal 






Bilateral parietal masses 


Seizures and obtundation 
progressing to coma; 
died 1 mo after onset 
of symptoms 





Large cerebral arteries 
and branches 


* GaB indicates granulomatous angiitis of the brain; CSF, cerebrospinal fluid. 





Symptom/Sign 


Fever 





Aphasia 


Flaccid or spastic paraparesis (with back pain, 
sensory level, and urinary incontinence) 





* GAB indicates granulomatous angiitis of the brain. 


arteries and their branches were most 
commonly affected. Lesions were 
restricted to the basilar artery in 
three patients.**°” Brain infarcts, as 
in our cases, were often widespread 
and involved both brain stem and 
cerebral hemispheres. Spinal cord 
lesions were seen in the four patients 
with clinical myelopathy.'!2'6*2 

In typical neurosarcoidosis, granu- 
lomas replace neural tissue and may 
involve small blood vessels, particu- 
larly venules, but granulomatous 
inflammation of arteries and infarcts 
of the brain (as in our case 4) is 


Patient 3 


speech and gait 
disorder 


L hemiparesis, ataxia, 
and dysarthria 


Remitting and relapsing 
course possibly related 
to steroid treatment; 
eventual obtundation 
progressing to 
quadriparesis and 
coma; died 16 mo 
after onset of 
symptoms 


Small leptomeningeal 
arteries and veins 


Table 2.—Symptoms and Signs in 78 Reported Cases of Patients With Documented GAB* 


Mental changes 45 61 : - 


Headache 42 42 
Coma O 42 
Focal weakness 12 33 


Seizure 9 18 es 
Visual changes (diplopia, amaurosis, and blurring) 7 9 
Tetraparesis 0 9 





Patient 4 








mo of paraparesis 








T-8 myelopathy 


























Not done 


Progressive spastic 
pataparesis and 
confusion, temporary 
improvement possibly 
related to steroid treat- 
ment, then relapse lead- 
ing tc hemiparesis and 
coma; died 8 mo after on- 
seto! paraparesis 


























Smallleptomeningeal 
arteries and veins 



















Total No. Recorded 
During the Course 
of the Disease 


No. 
at Onset 













16 16 









4 10 






7 8 





rare.” These findings imply a funda- 
mental difference im the pathogenesis 
of neurologic dysfunction; and be- 
cause the involvement of arteries is 
confined to the central nervous sys- 
tem, it seems reasonable to classify 
these rare cases as a form of GAB. To 
our knowledge, Schaumann’s bodies 
have not been described in brain tis- 
sue in GAB, and so our case is appar- 
ently the first to be reported with this 
unusual combination of pathologic 
findings. , 

Sixteen literature cases had isolat- 
ed microscopic foci of vascular inflam- 
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: Table 3.—Laboratory Assessment in 78 Patients With GAB* 
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CSF (N = 55) 
WBC, X 10°/L (/mm°) 
0-2 17 
3-9 4 
10-49 10 
50-99 16 
100-250 8 
Protein, g/L (mg/dL) 
< 0.5 (50) 9 
0.5-0.99 (50-99) 14 
1-1.99 (100-199) 15 
2-6 (200-600) 10 
Head CT (N = 11) 
Normal 4 
Contrast enhancing mass 3 
Nonhemorrhagic infarct 3 
Hematoma 1 
Cerebral arteriography (N = 33) 
Normal 13 
Avascular mass 6 
Nonsegmental narrowing 5 
Segmental narrowing 4 
Aneurysms 2 
Beading 3 
Brain and meningeal biopsy (N = 20) 
Normal — 4 
Diagnostic 10 


LEI ELSIF RE d PE a) Oe 


Nondiagnostic 


No. of 
Test and Result Patients Source 


5, 27, 37, 41, 43, 57, and our case 1 

38, 41, and our cases 3 and 4 

4, 12, 14, 19, 22, 23, 27, 47, 50, 51 

10, 11, 16, 17, 21, 33, 38, 46, 48, 51, 55, 
56 

15, 16, 27, 44, 49, 53, 60, and our case 2 


4, 5, 27, 38, 50, 53, 56, 57, and our case 
1 


3, 16, 19, 23, 27, 38, 39, 41, 44, 47, 51, 
and our cases 2 and 3 

7, 10, 12, 17, 22, 33, 35, 37, 42, 43, 48, 
51, 58 

11, 16, 17, 21, 27, 46, 49, and our case 4 


1, 12, 19, and our case 1 
8, 11, 43 

4, 13, 15 

12 


7, 8, 27, 32, 33, 37, 38, 46, 49, 57, 59, 
and our cases 1 and 3 


3, 6, 11, 21, 54, and our case 2 
16, 27, 38, 44, 55 

4, 17, 42, 43 

5, 60 

10, 40, 47 


21, 37, 38, 46, 55 
1, 3-11 
16, 39, 47, 49, and our case 2 





* GAB indicates granulomatous angiitis of the brain; CSF, cerebrospinal fluid; WBC, wnite blood cell count; 


CT, computed tomography. 


mation in heart, prostate, lung, or 
kidney***°3>; in only two cases were 
the visceral lesions deemed sufficient 
evidence to make the diagnosis of 
systemic vasculitis.” In none of our 


= cases was there systemic vasculitis at 
= autopsy. 


Cerebral Angiography and Brain Biopsy 


No typically abnormal laboratory 
study excluded or made the diagnosis 


of GAB in a living patient except a 


“positive” brain and meningeal biopsy 
specimen. The risk of serious morbidi- 
ty from brain biopsy has been esti- 


mated at 0.5% to 2.0%. Ten of 20 


biopsies were diagnostic. 

Some authorities'* believe that 
there are diagnostic changes on cere- 
bral arteriography, but this seems to 
be a dubious contention.*! Vessel nar- 
rowing, “beading,” multiple dilata- 
tions, aneurysms, avascular mass 
lesions, and normal studies have all 
been seen in GAB and in angiitis of 
other origin (Table 3).*' Polyarteritis 
nodosa, amphetamine abuse, and 
rheumatoid arthritis may cause arte- 
riographic changes that resemble 
GAB, but the lesions in these diseases 
characteristically do not include giant 
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cells or epithelioid cells.*'*’ Because 
the changes have been associated with 
diverse and dissimilar diseases and 
pathologie alterations, no particular 
arteriographic finding alone can be 
considered diagnostic of GAB. Four 
patients with GAB had normal arte- 
riograms a few weeks before death 
(our cases 1 and 3, and those reported 
by Aronson and Perl” and Russi et 
al”) even though arteritis and steno- 
sis of one or more large vessels were 
observed at postmortem examination. 
Of eight patients with GAB proved by 
brain biopsy, arteriographic findings 
were normal in two’; three had signs 
of an avascular mass suggesting brain 
tumor, with no intrinsic vascular 
lesions**"'; one had roentgenographic 
beading of vessels”; and two had non- 
specific changes in vessels, not bead- 
ing.** Roentgenographic beading of 
vessels, considered by some! to be 
diagnostic of GAB, was seen in only 
three patients” and was not con- 
sidered a reliable diagnostic sign. 


Relation to Other Forms of Cerebral 
Vasculitis 


Some investigators believe that 
GAB and temporal arteritis are local 


variants of a single nosologic enti- 
ty.” The evidence is contradictory 
because the neurologic signs of tempo- 
ral arteritis are most often due to 
occlusion of extradural, not cerebral 
vessels.’? However, lesions in intracra- 
nial vessels have been demonstrated 
at autopsy in at least seven cases of 
clinically typical tempora! arteritis 
and the pathologic changes resembled 
GAB.**’*?! Three had been diagnosed 
ante mortem by temporal artery biop- 
sy. The most common clinical features 
were headache, tender temporal 
arteries, focal weakness, visual symp- 
toms, mental change, and mild eleva- 
tion in erythrocyte sedimentation 
rate. Four patients died despite treat- 
ment with corticosteroids. At autopsy, 
in addition to extracranial vessel 
lesions, the process also affected the 
basilar artery, posterior cerebral 
arteries, middle cerebral arteries, 
anterior cerebral arteries, and small 
leptomeningeal vessels. The patholog- 
ic findings of GAB have also been seen 
rarely with tertiary syphilis, tubercu- 
losis, mycotic infections, Wegener’s 
granulomatosis, the acute allergic 
angiitis and granulomatosis of Churg 
and Strauss, cerebral amyloid angio- 
pathy, and acquired immunodeficien- 
cy syndrome.’**>* 


Indications for Brain Biopsy 


To determine whether the “idio- 
pathic” cases delineated a distinct dis- 
order, we evaluated the following: 
headache, hemiparesis, mental 
changes, abnormal CSF protein level, 
CSF pleocytosis, cerebral computed 
tomography, and angiography. There 
was no difference in the frequency of 
these abnormalities in the idiopathic 
cases as compared with those with 
herpes zoster, sarcoid, or lymphoma. 
We could discern no clear clinical syn- 
drome that would mandate brain 
biopsy. Nevertheless, biopsy of brain 
and overlying meninges would be war- 
ranted if there were no other cause to 
explain a clinical syndrome of enceph- 
alopathy (including confusion or 
alteration of consciousness), evolving 
over days or weeks and, especially, 
with focal “cerebral signs” or abnor- 
mal CSF with pleocytosis, high pro- 
tein content (>1 g/L [>100 mg/dL)]), 
and normal glucose content. Signs of 
encephalopathy were dominant in 61 
of 78 cases, including ten of 12 
patients who also had an acute stroke 
as well as all seven (including our case 
1) who had hemiparesis contralateral 
to skin lesions of herpes zoster. In the 
absence of more diffuse encephalopa- 
thy, therefore, acute stroke with or 
without herpes zoster would not war- 
rant biopsy. 
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Fig 1.—Granulomatous angiitis of central nervous system in patient with herpes zoster ophthalmicus (case 1). Left, Right j 
f anterior cerebral artery. Internal elastic lamina (arrowheads) has been focally destroyed and replaced by large masses of 
darkly stained fibrinoid material (arrows) that extend into media in places. Intima is eccentrically thickened and lumen 
reduced to about half of its normal transverse area (phosphotungstic acid-hematoxylin stain, X50). Right, Right middle ) 
cerebra! artery. Internal elastic lamina is fragmented (arrowheads) and intima (to right of elastic lamina) is infiltrated by small 1 


mononuclear inflammatory cells, chiefly lymphocytes. Multinucleate giant cell is located near inner edge of elastic lamina 
(arrows). A few small mononuclear cells also infiltrate adventitia but spare the media (hematoxylin-eosin, original 


magnification X 190). 
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Fig 2.—Granulomatous angiitis of central nervous system in patient with Hodgkin’s lymphoma 
(ease 3) Left, Small leptomeningeal blood vessels of left temporal lobe. Compact mass of 
b | epithelioid cells, multinucleate giant cell (arrow), and lymphocytes engulf several small blood 
vessels, one located in depression in surface of cerebral cortex in its path between lepto- 
meninges and neural tissue. Mild astrocytosis is present in molecular layer of cerebral cortex 
(hematoxylin-eosin, X 155). Right, Small leptomeningeal blood vessel of midbrain is surrounded 
by thick cuff of mononuclear inflammatory cells, chiefly epithelioid cells. Subendothelial ring of 
fibrinoid material is indicated by arrowheads (hematoxylin-eosin, original magnification X 155). 


Treatment 


Therapy for GAB has been aimed at 
preventing infarction or hemorrhage 
from inflamed or scarred cerebral 
vessels. Optimal management of 
patients with suspected GAB remains 
uncertain because it may be difficult 
or impossible to prove the diagnosis 
while alive. Seven of ten patients with 
eenditions diagnosed ante mortem by 
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biopsy specimen'** were followed up 
prospectively, but for an average of 
only seven months (range, one month 
to one year). One had herpes zoster, 
one lymphoma, and five no associated 
disorder. All seven improved taking 
either corticosteroids alone (three 
patients), corticosteroids with cyclo- 
phosphamide or azathioprine (three 
patients), or cyclophosphamide alone 


(one patient). Recent claims of 
improved survival with early initia- $ 
tion of combination cyclophospha- — 
mide and corticosteroid therapy have 
been based on cases diagnosed by 
arteriography, several without confir- 
mation.' Controlled therapeutic trials 
after biopsy may be needed for — 
unequivocal evaluation, but the condi- 
tion is so rare that a multicenter trial 
is needed. 


Joseph O’Brien, MD, allowed us to report the 
case of his patient (case 2). Sheila A. Crescenzo 
gave assistance in preparing the manuscript. 
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The Electroencephalogram and Acute Ischemic Stroke 


Distinguishing Cortical From Lacunar Infarction 


R. A. L. Macdonell, MBBS, FRACP; G. A. Donnan, MD, FRACP; P. F. Bladin, MD, FRACP, MRCP(Ed); 
S. F. Berkovic, MD, FRACP; C. H. R. Wriedt, MBBS, FRCR 


@ One hundred consecutive cases of 
clinically diagnosed, acute forebrain 
infarction were studied using computer- 
ized tomography (CT) and electroenceph- 
alography (EEG). Computed tomography 
confirmed brain infarction in 91 patients 
and was normal in the remaining nine. 
Each EEG was read independently by two 
experienced electroencephalographers 
without knowledge of CT or clinical 
details and their findings were compared 
with those of CT. Lateralized theta and/or 
delta activity predicted ipsilateral corti- 
cal infarction with a sensitivity of 76% and 
specificity of 82%. In contrast, cerebral 
hemisphere lacunae produced similar 
EEG abnormalities in only a few cases 
(9%). Electroencephalography is particu- 
larly useful following stroke if the initial 
CT excludes hemorrhage but does not 
detect infarction. In conjunction with clin- 
ical details, the EEG can then be used to 
indicate the likelihood of cortical involve- 
ment and thus suggest the likely patho- 
physiologic mechanism of infarction. 

(Arch Neurol 1988;45:520-524) 


ubcortical infarcts such as lacunae 
and small cortical infarcts are 


rarely fatal. Consequently, before the 


advent of computed tomographic (CT) 
scanning it was not possible to gauge 
the accuracy with which electroen- 
cephalographic (EEG) changes in the 
acute phase could be used to distin- 
guish cortical from subcortical infarc- 
tion.’ Computed tomography has 
made it possible to perform such a 
comparison, but there have been few 
studies to date correlating CT with 
EKG findings in stroke.*"! 

The aim of this study was to assess 
the sensitivity and specificity of EEG 
when used to distinguish cortical from 
subcortical infarction in the acute 
phase, using a late CT scan as the 
final arbiter of infarct location. To 
our knowledge, this has not been pre- 
viously reported. We have also evalu- 
ated the interobserver reliability of 
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Table 1.—Classification of Infarct Site 
on Computed Tomographic (CT) Scan 


No. of 


Infarct Site Patients 


Cortical (n = 58) 
Middle cerebral artery 
Anterior cerebral artery 
Posterior cerebral artery 
Subcortical 
‘‘Watershed”’ 

Subcortica! (n = 33) 
Immediate subcortical 
Striato-capsular 
Lacuna 
Watershed 
Brain stem 

No infarct on CT (n = 9) 
Total 





EEG reporting in the setting of acute 
ischemic stroke. 


PATIENTS AND METHODS 


The study group consisted of 100 consec- 
utive patients (57 men and 43 women) 
admitted to the Austin Hospital Stroke 
Unit, Victoria, Australia,'? with clinically 
diagnosed, forebrain infarction. Hemor- 
rhage had been excluded by early CT scan. 
Patient ages ranged from 34 to 89 years, 
with a mean of 66 years. 

This group was selected to assess how 
reliably EEG distinguished cortical from 
subcortical infarction in the forebrain. 
Patients whose conditions were diagnosed, 
on clinical grounds, as brain-stem stroke 
were excluded from the study. 

Each patient had at least one 16-channel 
bipolar EEG recording (Nihon Kohden) 
following stroke. The EEGs were reported 
independently by two experienced electro- 
encephalographers (P.F.B. and G.A.D.) 
and their interpretations were later com- 
pared. Reports were made without knowl- 
edge of either CT scan or clinical data 
apart from patient age. 

When reporting EEGs, the electroen- 
cephalographers were asked to comment 
on changes in normal background rhythms 
and the presence of theta or delta activity 
or sharp waves or spikes. They indicated 
whether such changes appeared bilaterally 
or were lateralized mainly or exclusively to 
one hemisphere. 

The EEG reports were classified into the 
following four groups by one of us 
(R.A.L.M.) depending on the location of 
abnormalities: (1) normal; (2) nonlateral- 
ized abnormality; (3) lateralized abnormal- 
ity without contralateral changes; and (4) 
lateralized abnormality with contralateral 
changes. Where the two reports did not 
agree, the EEG was reexamined (P.F.B. 


Table 2.—Classiication of 
Electroencephalographie (EEG) Reports 


No. of 


EEG Report Patients 


Normal 

Nonlateralized abnormality 

Lateralized abnormality 
without contralateral 
changes 

Lateralized abnormality wih 
contralateral changes 

Total 


and G.A.D.) and a joint report was submit- 
ted for final classification. 

Most patients had two OT scans, an early 
scan to exclude hemorrhage and a later 
scan to confirm infarction. Infarcts con- 
firmed by CT were class:fied prospectively 
(S.F.B. and C.H.R.W.) according to the 
anatomic area of infarction and also 
according to whether it involved the cere- 
bral cortex or was restricted to subcortical 
structures. Infarction occurring at the 
junction of the anterior, middle, and poste- 
rior cerebral arterial territories was 
termed “watershed infarction.” This 
form of infarction occurred in both cortical 
and subcortical locatiors. Large infarcts 
extending from cortex to basal ganglia 
were termed “corticel-subcortical in- 
farcts.” All of these occurred in the territo- 
ry of the middle cerebral artery. 


RESULTS 
CT Scams 


Ninety-four (94%) of the initial 
scans were performec within the first 
week, and 47 (47% ) within the first 24 
hours following stroke. The mean 
duration from symptoms to CT scan 
was 1.8 days (range, zero to 14 days). 
In 84 patients (84%), including all 
those with a norma. initial scan, a 
second scan was perfermed both with 
and without intravenous contrast. 
The mean time for this scan was 15 
days after stroke (range, five days to 
four months). Fifty-seven patients 
(57% ) had the second scar within two 
weeks and a further 15 patients (15% ) 
had the second scan within a month of 
stroke. Ninety-one patients (91% ) had 
recent infarction ccnfirmed by CT 
scan (Table 1). In each case, a single 
clinically relevant aeute infarct was 
demonstrated and this was compared 
with the findings on EEG. 

Cerebral infarctim was demon- 
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strated om the second scan after a 
normal imitial scan in 33 patients. Of 
these infarcts, 17 (52%) involved the 
cerebral certex and 12 (86%) were 
. lacunae lecated in the internal capsule 
+ or basal ganglia. The additional four 
cases were three brain-stem lacunae 
and one striate-capsular infarct.’ 
There were nine patients in whom, 
despite dimical evidence of estab- 
lishee stroke, both early and late CT 
scans were normal. 


EEGs 


The imtial EEG was performed 
within 22 hours of symptoms in 34 
patierts 684% ). Fifty patients (50%) 

| had tae initial EEG within one week 

F and ail patients had had an EEG by 
the end of the second week after 
stroke. The-electroencephalographers’ 
reports ave classified in Table 2. 


Irmtercoserver Reliability of EEG 
interpretation 


Disagreement in EEG interpreta- 
tion eccurred in 12 patients (12%). 
There were ten patients in whom one 
electreencephalographer reported a 
lateraized abnormality while the oth- 
er did not. These disagreements were 
equally divided such that there was 


Fig 1.—Computed tomographic scan of left 
cortical infarct (arrows) with usual electroen- 
cephalcgrapnic finding of excessive slow- 
wave artivity unilaterally over involved hemi- 


sphere. 
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not a tendency for one electroenceph- 
alographer to report  lateralized 
abnormalities more than the other. 
There were two other cases of dis- 
agreement. In the first, the reports 
differed between normal and abnor- 
mal but nonlateralized and in the 
other, the principal EEG abnormality 
was lateralized to opposite sides. This 


was a patient with a recent cortical 
infarct in one temporal lobe and a 
meningioma compressing the opposite 
temporal lobe. 

In all cases reported, the lateralized 
abnormality consisted of loss of nor- 
mal background rhythms and the 
presence of theta and/or delta activi- 
ty. There were no examples of epilep- 


Table 3.—Infarct Site Compared With Electroencephalographic (EEG) Classification 





EEG Classification 


ON 


Nonlateralized 
Abnormality 


Infarct Site * Normal 
No infarct on CT 

Cortical MCA 

Cortical ACA 

Cortical PCA 

Cortical-subcortical 
Cortical-‘‘watershed”’ 


Immediate subcortical 


Lateralized 
Abnormality 
(+ Contralateral 
Changes) 


Lateralized 
Abnormality Total 


Striato-capsular 2 bbs Hi 1 3 


Lacuna 18 3 
Subcortical-watershed 1? 


2 23 
1 1 


Brain stem 3 1 1 i 5 


Total 37 13 





26 24 100 


*CT indicates computed tomography; MCA, middle cerebral artery; ACA, antericr cerebral artery; PCA, 


posterior cerebral artery. 
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Fig 2.— Computed tomographic scan demon- 
strates right "watershed infarct’ (arrows). 
Associated electroencephalographic finding 
was unilateral slow-wave excess from right 
hemisphere. 


tiform activity, such as paroxysmal 
lateralized epileptiform discharges, 
sharp waves, or spikes, noted. 


Comparison of CT and EEG Findings 


Sensitivity and Specificity.—Seven of 
the nine patients in whom infarction 
was not confirmed by CT scan also 
had normal EEGs. In the remaining 
two patients the EEG showed a non- 
lateralized abnormality (Table 3). 
These patients were excluded from 
subsequent analysis because infarc- 
tion site could not be located precise- 
ly. 

The 91 patients with single, acute 
infarcts on CT were divided into those 
in whom CT showed definite cortical 
involvement and those in whom CT 
showed infarction limited to the sub- 
cortex. The EEG findings were then 
compared with the results of CT to 
calculate the sensitivity and specifici- 
ty of EEG in discriminating cortical 
from subcortical infarction. A princi- 
pally unilateral abnormality on EEG 
had a sensitivity of 76% and specifici- 
ty of 82% when used as a marker of 
cortical involvement following cere- 
bral infarction. In all cases, the later- 
alized abnormality on EEG appeared 
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ipsilateral to the infarction. 

Cortical Infarction.—Lateralized ab- 
normalities on EEG following cortical 
infarction dependec on infarct loca- 
tion. Most cases (80%) of cortical 
infarction in the territory of the mid- 
dle cerebral artery and 86% of 
infarcts in the cortical watershed zone 
produced lateralized EEG abnormali- 
ties (Figs 1 and 2). In contrast, corti- 
cal infarcts in the territory of the 
posterior cerebral artery were less 
reliably detected by EEG; only 50% 
produced lateralizeé EEG abnormali- 
ties. This is probably because the com- 
mon area of infarction was the medial 
surface of the occipital lobe, an area 
that is relatively silent on routine 
EEG.” 

There were 14 cases of cortical 
infarction not accompanied by later- 
alized EEG abnormalities (24%). 
These included five cases of occipital 
infarction, five cortical infarcts in the 
distribution of the middle cerebral 
artery, three cortical-subcortical in- 
farcts, and one case of cortical infarc- 
tion in the watershed zone. The 
infarcts in the territory of the middle 
cerebral artery not producing lateral- 
ized EEG abnormalities were small, 


with a maximum diameter of less 
than 3 cm. Two of the cortical-subcor- 
tical infarcts produced an abnormal 
but nonlateralized EEG finding. Loss 
of background rhytħms and widely 
distributed delta activity was present 
bilaterally. In both cases, the patient 
was unconscious and the CT scan 
demonstrated large cortical-subcorti- 
cal infarcts with mass effect evi- 
denced by midline shift and ventricu- 
lar compression. The other patient 
with cortical-subcortical infarction 
had a normal EEG performed within 
30 minutes of symptom onset and 
prior to the development of maximal 
clinical deficit. The cortical watershed 
infarct was associated with an abnor- 
mal EEG, but the changes were non- 
lateralized. Angiography revealed 
tight bilateral internal carotid artery 
stenoses. 

Subcortical Infarction.— Most subcor- 
tical infarcts were associated with 
either a normal EEG (70%) or nonlat- 
eralized changes (12% ). Most of these 
infarcts were lacunae located in a 
cerebral hemisphere or the brain stem 
(93% ). Following infarcts of this type, 
a normal EEG was the usual finding 
(78%); a smaller number (13%) pro- 
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Fig 3.—Comeuted tomographic scan shows 
let lacunar irfarct (arrow). Electroencephalo- 
gram = normal, the usual finding in this 
conditDa. 


duced nonlateralized abnormalities 
consisting of a moderate excess of 
theta activity; and only two cases 
(9% ) were accompanied by appropri- 
ately lateralized abnormalities (Fig 
3} In addition, there were two cases of 
striato-capsular infarction that did 
not affect the EEG. This is contrary to 
our previous findings and may be due 
to the fac that these two infarcts 
were relatively small compared with 
those reported in our initial series.» 
There were six patients (18%) in 
whom lateralizec abnormalities were 
present following subcortical infarc- 
tien en CT. These abnormalities were 
a thalamie lacuna, a corona radiata 
lacuna. an mternal watershed infarct, 
a striato-capsular infarct, an immedi- 
ate subcortical infarct lying just 
beneeth tle cortex, and a pontine 
laeuna. The patient with the thalamic 
lacuna was drowsy and confused for 
some days. which might imply that 
more widespread ischemia was 
present, accounting for the abnormal 
EEG, altheugh it is well known that 
thalamic lesions may produce rhyth- 
mic edita activity and depression of 
background rhythms. Patients with 
the corena radiata lacuna and the 
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immediate subcortical infarct were 
dysphasic at presentation and the 
patient with the striato-capsular 
infarct had tactile inattention. Such 
clinical features may suggest that the 
full extent of ischemia was not dem- 
onstrated by the CT scan. The internal 
watershed infarct and pontine lacuna 
were not accompanied by clinical fea- 
tures suggestive of cortical ischemia. 

Electroencephalography proved 
most valuable in the 33 patients in 
whom infarction was not demon- 
strated by the initial CT scan. Com- 
paring EEGs with the results of the 
second CT scan in this subgroup, the 
EEG was abnormal unilaterally in 16 
(94%) of 17 patients with cortical 
infarction (94%) and was normal in 
all 12 patients with lacunar infarction 
affecting the internal capsule or basal 
ganglia. The initial CT in these 
patients was performed an average of 
two days after infarct (range, zero to 
six days) and the EEG at a similar 
time (mean, two days; range, zero to 
nine days). 


_ COMMENT 


This study demonstrates that EEG 
is a reliable technique when used to 


AAAI Neral arian An MANA mel A ea 4 aan Ad ARRYNAA a AY 
MARA AN aye AV nary entra? Alain H ieum i Me Anian) an 
WIP uman NAN nasi anA im A hammy Anaa 
aaa Aa aaa aa a A aA D A TEA AA D na AA aT a A AA a a aa N AT ana ATA DATAA 
Men WW enV TN a inn a Alp pl AAA NA 
“Pano Vaia, WAAR ATTN NAAPA INGINA aN nS IVAW Aas Val \ WA Any 
wn e/a WN iy" Nin \" MWA al JM MN WW Winn nhi V Niwna 
Aah aaa aaa a PALI AN APL AALAND ANNA PAA NII Af RAND I a A 
ae TS en een ens AW en ean eee 

WIN en ee yn a A) LMM Aa men AAA 
BPE NIIVW VIM PIAA AAA LIAL AVDA Ne ZI Sr AY JV OREN AN pe PAA NA 
NY A el A in ya Ul ani! K 
WASAN NAANA NAANI AA AAAA i AA AWA Wl AN Lay aaa VN 


a hi A A 
Wen evn AA aad main! CAI wd Wie Pfam ny 


Waite Nyaa ian ani A dla Voy Van iwi 






















MA pwr A amy [earl Aw 










distinguish cortical from subcortical 
infarction. It complements existing 
imaging techniques and clinical find- 
ings. Electroencephalography. is par- 
ticularly useful in those patients in 
whom it is not possible to accurately 
site infarction clinically and in whom 
the initial CT is unhelpful.: In such 
patients, EEG can be used to indicate 
whether infarction ts likely to involve 
the cortex. This is of clinical impor- 
tance because the location and topog- 
raphy of infarction often suggest 
the likely pathophysiologic mecha- 
nism.’ For example, infarction 
involving the cerebral cortex is con- 
sidered to be most often due to 
artery-to-artery emboli, particularly 
from the proximal internal carotid 
artery, or emboli from thrombus 
within the heart.” In contrast, small 
infarcts involving the basal ganglia, 
thalamus, internal capsule, or brain 
stem (lacunae) are considered to be 
most often the result of local small- 
vessel abnormalities such as lipo- 
hyalinosis or microatheroma.”” Stri- 
ato-capsular infarction may occur sec- 
ondary to embolic occlusion of the 
middle cerebral artery stem and 
watershed infarcts are usually due to 
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hemodynamic factors, such as hypo- 
tension, in patients with severe carot- 
id stenosis.!'5 

We found that lateralized EEG 
abnormalities discriminated ipsilat- 
eral cortical from subcortical infarc- 
tion with a sensitivity of 76% and a 
specificity of 82%. In the territory of 
the middle cerebral artery, 80% of 
cortical infarcts produced ipsilateral 
abnormalities on EEG. Thus, if an 
infarct is located in this territory, on 
clinical grounds, and there are later- 
alized EEG abnormalities, then it is 
highly likely that cortical infarction 
has occurred and an embolic source 
should be sought. The absence of EEG 
abnormalities following ischemic 
stroke in the forebrain usually 
implied lacunar infarction (sensitivi- 
ty, 78%; specificity, 86% ). However, a 
normal EEG must be used cautiously 
when making assumptions regarding 
the likely pathophysiologic mecha- 
nism of infarction. Small cortical 
infarcts (<3 cm in diameter) in this 
area and some striato-capsular in- 
farcts, both usually of embolic origin, 
were also accompanied by normal 
EEGs. 

For the most part, the group of 
patients with normal CT scans but 
clinically established stroke also had 
normal EEGs. This suggested a small 
infarct but did not help further. Mag- 
netic resonance imaging may help to 
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clarify this group further. 

Previous reports comparing EEG 
with CT scan findings in the early 
poststroke period have found that 
around 30% of deep subcortical 
infarcts or lacunae are associated 
with focal delta activity on the 
EEG.*'° In our series, lacunar infarc- 
tion was associated with a lower inci- 
dence of focal EEG abnormalities 
(9%), which agrees with a previous 
clinical series from the pre-CT scan 
era. The higher figure in previous 
studies may have resulted because a 
late CT scan was not performed. Con- 
sequently, late-appearing infarcts 
involving the cortex and producing 
EEG abnormalities may have been 
missed. Using a late CT scan we 
detected 33 cases of acute infarction 
not evident. on the initial scan. Of 
these, 15 (45%) involved the cerebral 
cortex and all but one had produced 
ipsilateral EEG abnormalities. 

The interobserver agreement in 
EEG reporting was 88%. This is com- 
parable with the findings of previous 
series comparing EEG interpretation 
across a wider spectrum of disor- 
ders.” Thus, when interpreted by a 
well-trained electroencephalograph- 
er, EEG is a reliable technique for the 
detection and lateralization of focal 
abnormalities following stroke. 

The mechanism by which cerebral 
infarction produces EEG abnormali- 
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Less risk of cognitive impairment 
Avoids gingival hyperplasia 
Avoids hirsutism 








Start with Tegretol. 


indicated for first-line use 


Better scores than phenytoin on measures of memory and learning. ' . $ x 


Less likely to produce the hirsutism, gum hypertrophy, and 
coarsening of the facial features often associated with phenytoin.? 


Revised Prescribing Information more accurately reflects the risk 
of patients developing serious hematologic reactions. 


Revised Prescribing Information changes the recommended 


frequency of hematologic monitoring. 
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TEGRETOL is indicated for children 6 years and older, and adults. 


Because of the potential for serious hematologic adverse 
reactions, it is important that you become thoroughly 
familiar with the full Prescribing Information for TEGRETOL on 
the following pages, especially the boxed warning. 


1. Andrewes DG, Bullen JG, Tomlinson L, et al: A comparative = 
study of the cognitive effects of phenytoin and carbamazepine 

in new referrals with epilepsy. Epilepsia 1986:27:128-134. 

2. Mattson RH, in discussion: Clinical Focus on Epilepsy. New York 
Hospital, Cornell Medical Center, round-table discussion, 1980. 
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First in line for first-line seizure control 
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Tegretol” carbamazepine USP 


Chewable Tablets of 100 mg—red-speckled, pink 
Tablets of 200 mg—pink 


WARNING 
APLASTIC ANEMIA AND AGRANULOCYTOSIS HAVE BEEN REPORTED IN ASSOCI- 
ATION WITH THE USE OF TEGRETOL DATA FROM A POPULATION-BASED CASE 
CONTROL STUDY DEMONSTRATE THAT THE RISK OF DEVELOPING THESE 
REACTIONS IS 5-8 TIMES GREATER THAN IN THE GENERAL POPULATION 
HOWEVER, THE OVERALL RISK OF THESE REACTIONS IN THE UNTREATED 
GENERAL POPULATION IS LOW. APPROXIMATELY SIX PATIENTS PER ONE 
MILLION POPULATION PER YEAR FOR AGRANULOCYTOSIS AND TWO PATIENTS 
PER ONE MILLION POPULATION PER YEAR FOR APLASTIC ANEMIA 

ALTHOUGH REPORTS OF TRANSIENT OR PERSISTENT DECREASED PLATELET 
OR WHITE BLOOD CELL COUNTS ARE NOT UNCOMMON IN ASSOCIATION WITH 
THE USE OF TEGRETOL, DATA ARE NOT AVAILABLE TO ESTIMATE ACCURATELY 
THEIR INCIDENCE OR OUTCOME HOWEVER, THE VAST MAJORITY OF THE 
CASES OF LEUKOPENIA HAVE NOT PROGRESSED TO THE MORE SERIOUS 
CONDITIONS OF APLASTIC ANEMIA OR AGRANULOCYTOSIS 4 

BECAUSE OF THE VERY LOW INCIDENCE OF AGRANULOCYTOSIS AND 
APLASTIC ANEMIA. THE VAST MAJORITY OF MINOR HEMATOLOGIC CHANGES 
OBSERVED IN MONITORING OF PATIENTS ON TEGRETOL ARE UNLIKELY TO 
SIGNAL THE OCCURRENCE OF EITHER ABNORMALITY NONETHELESS, COM- 
PLETE PRETREATMENT HEMATOLOGICAL TESTING SHOULD BE OBTAINED AS A 
BASELINE IF A PATIENT IN THE COURSE OF TREATMENT EXHIBITS LOW OR 
DECREASED WHITE BLOOD CELL OR PLATELET COUNTS. THE PATIENT SHOULD 
BE MONITORED CLOSELY. DISCONTINUATION OF THE DRUG SHOULD BE 
CONSIDERED IF ANY EVIDENCE OF SIGNIFICANT BONE MARROW DEPRESSION 
DEVELOPS 


Before prescribing Tegretol, the physician should be thoroughly familiar with the 
details of this prescribing information, particularly regarding use with other drugs, 
especially those which accentuate toxicity potential. 

DESCRIPTION 

Tegretol, carbamazepine USP. is an anticonvulsan: and specific analgesic for trigeminal 
neuralgia, available as chewable tablets of 100 mg and tablets of 200 mg ‘or oral admin- 
istration. Its chemical name is 5H-dibenz([b,f]azepine-5-carboxamide. and its structural 
formula is: 


N 
| 
CONH, 


Carbamazepine USP is a white to off-white powder, practically insolubile in water and 
soluble in alcohol and in acetone. Its molecular weight is 236 27 
Inactive Ingredients. Colloidal silicon dioxide, FD&C Red No 3 (chewable tablets only) 
FD&C Red No 40 (200-mg tablets only) flavoring (chewable tablets only) gelatin. glycerin 
magnesium stearate. sodium starch glycolate (chewable tablets only). starch. stearic acid 
and sucrose (chewable tablets only) 


CLINICAL PHARMACOLOGY 
In controlled clinical trials. Tegretol has been shown to be effective in the treatment of 
psychomotor and grand mal seizures. as well as Ingeminal neuralgia 

it has demonstrated anticonvulsant properties ir rats and mice with electrically anc 
chemically induced seizures. It appears to act by 
reducing polysynaptic responses and blocking 
the posttetanic potentiation. Tegretol greatly re- 
duces or abolishes pain induced by stimulation 
of the infraorbital nerve in cats and rats It 
depresses thalamic potential and bulbar and 
polysynaptic reflexes, including the linquoman- 





PRECAUTIONS General) 

Trigeminal Neuralgia: Tegretol is indicated in the treatment of the pain associated with 
true trgeminal neuralgia 

Beneficial results have also been reported in glossopharyngeal! neuralgra 

This drug is not a simple analgesic and should not be used for the relief of trrvial aches or pains 


CONTRAINDICATIONS 
Tegretol should not be used in patients with a history of previous bone marrow Gepression 
hypersensitivity to the drug, or Known sensitivity to any of the tricyclic compounds. such as 
amitriptyline. desipramine, imipramine. protriptyline. nortriptyline, etc Likewise, on the- 
oretical grounds its use with Monoamine oxidase inhibitors is not recommended 
Before administration of Tegretol. MAO inhibitors should be discontinued for a minimum of 
fourteen days. or longer if the clinical situation permits 
WARNINGS 

Patients with a history of adverse hematologic reaction to any drug may be particularly at 
rsk 

Sev2re dermatologic reactions including toxic epidermal necrolysis (Lyells syndrome) and 
Stevens-Johnson syndrome, have been reported with Tegretol! These reactions nave been 
extremely rare However, a few fatalities have been reported 

Tegretol has shown mild anticholinergic activity; therefore, patients wth increased 
intraocular pressure should be closely observed during therapy 

Because of the relationship of the drug to other tricyclic compounds. the possibility of 
activa"ion of a latent psychosis and, in elderly patients. of confusion or agitation should be 
borne in mind 


PRECAUTIONS 

General: Before initiating therapy, a detailed history and physical examination shou d be made 
Tegreto! should be used with caution in patients with a mixed seizure disorde: that 

includes atypical absence seizures. since in these patients Tegretol has been associated 

with increased frequency of generalized convulsions (see INDICATIONS AND USAGE) 
Therapy should be prescribed only after critical Denefit-to-risk appraisal in Datients with a 

history of cardiac. hepatic or renal damage, adverse hematologic reaction to other G*ugs. or 

interrupted courses of therapy with Tegretol! 


Information for Patients: Patients should be made aware of the early toxic signs and 
symptoms of a potential hematologic problem. such as fever. sore throat, ulcers in tha, 
mouth. easy bruising, petechial or purpunc hemorrhage. and should be advised to report to 
the physician immediately if any such signs or symptoms appear 

Since dizziness and drowsiness may occur, patients should be Cautioned about the hazards 
of operating machinery or automobiles or engaging in other potentially dangerous tasks 


Laboratory Tests: Complete pretreatment blood counts, including platelets and possibly 
reticulocytes and serum iron. should be obtained as a baseline If a patient iñ the course of 
treatment exhibits low or decreased white blood cell or platelet counts. ‘he patient should 
be monitored closely Discontinuation of the drug should be considered # any evidence of 
significant bone marrow depression develops 

Baseline and periodic evaluations of liver function. particularly in patients with a history of 
liver disease must be performed during treatment with this drug since ler damage Nay 
occur The drug should be discontinued immediately in cases of aggravated liver 
dysfunction or active liver disease 

Baseline and periodic eye examinations, including slit-lamp, fundusccpy and tonometry, 
are recommended since many phenothiazines and related drugs have been shown to Cause 
eye changes 

Baseline and periodic complete urinalysis and BUN determinations are recommensed for 
patients treated with this agent because of observed renal dysfunction 

Monitoring of blood levels (see CLINICAL PHARMACOLOGY) has increased the efficacy 
and safety of anticonvulsants This monitoring may be particularly usetul in cases of 
dramaiic increase in seizure frequency and for verification of compliance In adcition 
measurement of drug serum levels may aid in determining the cause of toxicity when more 
than ome medication is being used 

Thyroid function tests have been reported to show decreased values with Tegretol! 
adminstered alone 


Drug Interactions: The simultaneous administration of phenobarbital. chenytom. or 
primidone. or a combination of two. produces a marked lowering of serum levels of Tegretol 
The halt-lıves of phenytoin. warfarin. doxycycline, and theophylline were signif cant y 
shortened when administered concurrently with Tegretol Haloperidol serum levels may be 
reduced when the drug is administered with Tegretol The doses of these drugs Nay 
therefcre have to be increased when Tegretol is added to the therapeutic regimen 
Concomitant administration of Tegreto! with 
erythromycin, cimetidine, propoxyphene. 150- 
niazid or calcium channel blockers has been 
reported to result in elevated plasma evels of 
carbamazepine resulting in toxicity in some 
cases. Also. concomitant administrat on O° car- 
bamazepine and lithium may increase the risk of 


neurotoxic side effects 

Alterations of thyroid function have deen re- 
ported in combination therapy with otner 
anticonvulsant medications 

Breakthrough bleeding has beer reported 
among patients receiving concomitart oral con- 
traceptives and their reliability May be adversely 
affected 
Carcinogenicity, Mutagenesis, Impairment of 
Fertility: Caroamazepine, wren administered to 
Sprague-Dawley rats for two years in the diet at 
doses of 25. 75. and 250 mg/kg/day. resuled in a 
dose-related increase in the incidence of 
hepatocellular tumors in femaes and ot benign 
interstitial cell adenomas in the testes of males 

Carbamazepine must. therefore. be considered to be carcinogenic in Sprague-Dawley 
rats Bacterial and mammalian mutagenicity studies using Carbamazepine produced 
negative results The significance of these findings relative to the use of carbamazepine in 
humans ıs. at present, unknown 
Pregnancy Category C: Tegretol has been shown to have adverse effects in reoroduction 
studies in rats when given orally in dosages 10-25 times the maximum human dally dosage 
of 1200 mg In rat teratology studies. 2 of 135 offspring showed kinked ribs at 250 mg/kg 
and 4 of 119 offspring at 650 mg/kg showed other anomalies (cleft palate. 1, talipes. 1 
anophthalmos, 2) In reproduction studies in rats, nursing offspring demonstrate a lack of 
weight gain and an unkempt appearance at a maternal dosage level of 200 mg/g 

There are no adequate and well-controlled studies in pregnant womer Tegreto! should be 
used during pregnancy only if the potential benefit justifies the potential usk to the fetus 

Itis important to note that anticonvulsant drugs should not be discontinued in patients In 
whom “he drug is administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life In individual cases 
where “he severity and frequency of the seizure disorder are such that remova! o° medication 


dibular reflex in cats. Tegretol is chemically 
unrelated to other anticonvulsants or other drugs 
used to contro! the pain of trigeminal neuralgia 
The mechanism of action remains unknown 
Tegretol tablets are adequately absorbed after 
oral administration at a slower rate than a 
solution, thus avoiding undesirably high peak 
concentrations. Tegretol in blood is 76% bound to 
plasma proteins. Plasma levels of Tegretol are 
variable and may range from 0.5-25 pg/ml, with 
no apparent relationship to the daily intake of the 
drug. Usua! adult therapeutic levels are between 
4 and 12 g/ml. Following oral administration 
serum levels peak at 4 to 5 hours. The 
CSF/serum ratio is 0.22. similar to the 22% unbound Tegreto! in serum. Because Tegretol 
may induce its own metabolism, the half-life is also variable Initial half-life values range trom 
25-65 hours. with 12-17 hours on repeated doses Tegretol is metabolized in the liver After 
oral administration of '4C-carbamazepine, 72% of the administered radioactivity was found ın 
the urine and 28% in the feces. This urinary radioactivity was composed largely of hydroxylated 
and conjugated metabolites, with only 3% of unchanged Tegretol Transplacental passage ot 
Tegretol is rapid (30 to 60 minutes), and the drug ıs accumulated in fetal tissues, with higher 
levels found in liver and kidney than in brain and lungs 
INDICATIONS AND USAGE 
Epilepsy: Tegretol is indicated for use as an anticonvulsant drug Evidence supporting 
efficacy of Tegretol as an anticonvulsant was derived from active drug-controlled studies 
that enrolled patients with the following seizure types 
1 Partial seizures with complex symptomatology (psychomotor. temporal lobe). Patients 
with these seizures appear to show greater improvement than those with other types 
2. Generalized tonic-clonic seizures (grand mal) 
3. Mixed seizure patterns which include the above or other partial or generalized seizures 
Absence seizures (petit mal) do not appear to be controlled by Tegreto! isee 


Only TEGRETOL, 
brand of carbamazepine, 
provides the prescribing 


flexibility of a 100-mg 
chewable tablet. as well as 
a 200-mg scored tablet. 
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Goes not gose a Serious threat to the patient, discontinuation of the drug may be considered 
prior to an Guring@pregnancy. although it cannot be said with any confidence that even 
minor seizures do rot pase some hazard to the developing embryo or fetus. 

Labor ane Delivery: The effect of Tegretol on human labor and delivery is unknown. 
‘Nursing eet ia lactation, concentration of Tegretol in milk is approximately 60% 


d the matemai plasma concentration. 
Because af the sotential for serious adverse reactions in nursing infants from carbamaz- 
4 epine, a dŒcision Should besmade whether to discontinue nursing or to discontinue the 
Grug, takingentp account the importance of the drug to the mother. 

_ Pediatric Jse: Saety and effectiveness in children below the age of 6 years have not been 
tablished. i 
ADVERSE REACTION ~ 
‘adverse æactonsare of such severity that the drug must be discontinued, the physician must 
te aware thei abrupt discontinuation of any anticonvulsant drug in a responsive epileptic 

_ fatient maw ‘ead te seizures or even status epilepticus with its life-threatening hazards. 

The mos severeadverse mactions have been observed in the hemopoietic system (see 
toxed WARRING), “he skin and the cardiovascular system. 

The mos ‘tequertly observed adverse reactions, particularly during the initial phases of 
therapy, are dizziness, drowsiness, unsteadiness, nausea, and vomiting. To minimize the 
possibility əf such actions, therapy should be initiated at the low dosage recommended. 

The foliawag ad@itional adverse reactions have been reported: 

‘emopoieaxSystem: Aplastic anemia, agranulocytosis, pancytopenia, bone marrow 
cepressior ““rombacytopenia, leukopenia, leukocytosis, eosinophilia. 
Skin: Prurit>and esythemataus rashes, urticaria, toxic epidermal necrolysis (Lyell’s 
‘syndrome }iisee WARNINGS) Stevens-Johnson syndrome (see WARNINGS), photosensitivity 
‘feactions, sferstioss in skin pigmentation, exfoliative dermatitis, erythema multiforme and 
odesuM, Surpura.aggravation of disseminated lupus erythematosus. alopecia, and dia- 
phoresis. In sertai s, discontinuation of therapy may be necessary. 
(Cardiovaserar Sys®m: Congestive heart failure, edema, aggravation of hypertension, hypo- 
tension, syacope amd gjose, aggravation of coronary artery disease, arrhythmias and AV 
_ biock, primasy Mrombophiebitis, recurrence of thrombophlebitis, and adenopathy or 
lymphaderanpathy. 










iated with other tricyclic compounds. 

1 r function tests, cholestatic and hepatocellular jaundice, hepatitis 
Respiratory Sysiem Pulmonary hypersensitivity characterized by fever, dyspnea, pneu- 
monitis or preumoma. 

Genitourinary System: Urinary frequency, acute urinary retention, oliguria with elevated 
biood pressure azoremia, renal failure, and impotence. Albuminuria, glycosuria, elevated 
BUN and nuicroscomic deposits in the urine have also been reported 

Testicula: atrephy occurred in rats receiving Tegreto! orally from 4 to 52 weeks at dosage 
levels of 5Cte 400 mg/kg/day. Additionally, rats receiving Tegretol in the diet for two years at 
desage levels of 25.75. and 250 mg/kg/day had a dose-related incidence of testicular 
atophy ane @spermatogenesis. In dogs, it produced a brownish discoloration, presumably 
a metabolit. imthessrinary bladder at dosage levels of 50 mg/kg and higher. Relevance of 
these findings to humans is unknown. 

Nervous Systerr Dizziness, drowsiness, disturbances of coordination, contusion, head- 
ache, faigge= bilrreck vision. visual hallucinations, transient diplopia. oculomotor distur - 

~ bances, nystagmus speech disturbances, abnormal involuntary movements, peripheral 
neuritis anc paresthesias, depression with agitation, talkativeness, tinnitus, and hyper- 
acusis. 

There has==Deen sports of associated paralysis and other symptoms of cerebral arterial 
insufficiency Dut theexact relationship of these reactions to the drug has not been 
establishec ie) 

Digestive Sysienr Nausea, vomiting. gastric distress and abdominal pain, diarrhea, consti- 
pation, anoa anc of the mouth and pharynx, including glossitis and stomatitis. 
Eyes: Scattered! pusctate, cortical lens opacities, as well as conjunctivitis have been 
resorted. Asmough adire +t causal relationship has not been established, many phenothia- 
Zimes and related drags have been shown to cause eye changes. 

Musculosketeial System: Aching joints and muscles, and leg cramps. 

Metabolism fever and chills. Inappropriate antidiuretic hormone (ADH) secretion syndrome 
has been reported. 

DRUG ABESE AND DEPENDENCE 

Ne evidenc= of abuse potential has been associated with Tegretol, nor is there evidence of 
psychologicasor physical dependence in humans. 

OVERDOSAGE 

Aeute Toxi ty 

Lowest knowr lethaidose: adults, >60 g (39-year-old man). Highest known doses survived: 
acults, 30 c{31-yeaFold woman): children, 10 g (6-year-old boy); small children, 5 g (3-year- 
old girl). 

Dral LDge animals (mg/kg): mice, 1100-3750: rats.3850-4025; rabbits. 1500-2680: 

Y guinea pigs 920. 

Signs and Symptems — 

The frst signs.and swmptoms appear after 1-3 hours. Neuromuscular disturbances are the 

mest promimant Camiiovascular disorders are generally milder, and severe cardiac 

complication=oecumonly when very high doses (>60 g) have been ingested 

Respiration: \mequiar breathing, respiratory depression. 

Cerdiovascuier System: Tachycardia, hypotension or hypertension, shock, conduction 

disorders. | 

“Nevous Systemand Muscles Impairment of consciousness ranging in severity to deep 
coma, Convaisicns, ially in small children. Motor restlessness, muscular twitching. 
tremor, athe=:d movements, cpisthotonos, ataxia, drowsiness, dizziness, mydriasis, nystag- 
mus, adiadc>oxinesia, ballism. psychomotor disturbances, dysmetria. initial hyperreflexia, 

Gestrointes™a/ Tract Nausea vomiting. 

Kidneys anc Blaeide= Anuria er oliguria, urinary retention. 

Laboratory Airdings Isolated instances of overdosage have included leukocytosis, reduced 

leuxocyte caunt_glysosuria and acetonuria. EEG may show dysrhythmias. 

Combined Faisoning When alcohol, tricyclic antidepressants, barbiturates or hydantoins 

are taken at "= same time, the signs and symptoms of acute poisoning with Tegretol may 

beaggravatec ar medified. 


ee di. sl 

AF The prognossinases of Severe poisoning is critically dependent upon prompt elimination 
of Me drug, sich mey be achieved by inducing vomiting, irrigating the stomach, and by 
takmo apprcenate steps to diminish absorption. If these measures cannot be implemented 
without risk e™the spot, the patient should be transferred at once to a hospital, while 


@nsunng thai wita fumctions are safeguarded. There is no specific antidote. 
are © tnesDrag: Induction of vomiting. 

i lawame Even when more than 4 hours have elapsed following ingestion of the 
drug, the starach should repeatedly irrigated, especially if the patient has also 
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Measures to Reduce Absorption: Activated charcoal, laxatives. 
Measures to Accelerate Elimination: Forced diuresis. = 

Dialysis is indicated only in severe poisoning associated with renal failure. Replacement 
transfusion is indicated in severe poisoning in small children. 

Respiratory Depression: Keep the airways free; resort, if necessary, to endotracheal 
intubation, artificial respiration, and administration of oxygen. 
Hypotension, Shock: Keep the patient's legs raised and administer a plasma expander. If 
blood pressure fails to rise despite measures taken to increase plasma volume, use of vaso- ; 
active substances should be considered. , i 
Convulsions: Diazepam or barbiturates. at 
Warning: Diazepam or barbiturates may aggravate respiratorydepression (especially in ; 
children), hypotension, and coma. However, barbiturates shouid not be used if drugs that 
inhibit monoamine oxidase have also been taken by the patient either in overdosage or in 
recent therapy (within one week), i 

Surveillance: Respiration, cardiac function (ECG monitoring), blood pressure, body 
temperature, pupillary reflexes, and kidney and bladder functier should be monitored for 
several days A 

Treatment of Blood Count Abnormalities: If evidence of significant bone marrow depression 
develops, the following recommendations are suggested: (1) stop the drug, (2) perform daily 
CBC, platelet and reticulocyte counts, (3) do a bone marrow aspiration and trephine biopsy 
immediately and repeat with sufficient frequency to monitor recovery. 

Special periodic studies might be helpful as follows: (1) white cell and platelet antibodies, 
(2) 59Fe—ferrokinetic studies, (3) peripheral blood cell typing, (4 cytogenetic studies on 
marrow and peripheral blood, (5) bone marrow culture studies-for colony-forming units, (6) 
hemoglobin electrophoresis for A, and F hemoglobin, and (7) serum folic acid and By 
levels. ” 

A fully developed aplastic anemia will require appropriate, intensive monitoring and 
therapy. for which specialized consultation should be sought. 


DOSAGE AND ADMINISTRATION 

Monitoring of blood levels has increased the efficacy and safety of anticonvulsants (see 
PRECAUTIONS Laboratory Tests). Dosage should be adjusteďta the needs of the individual 
patient. A low initial daily dosage with a gradual increase is advised. As soon as adequate 
control is achieved, the dosage may be reduced very gradually to the minimum effective 
level. Tablets should be taken with meals. 


Epilepsy (see INDICATIONS AND USAGE). 

Adults and children over 12 years of age—Initial: 200 mg b »d Increase at weekly 
intervals by adding up to 200 mg per day using a t.i.d. or q.i.di regimen until the best 
response is obtained. Dosage should generally not exceed 1000 mg daily in children 12 to 
15 years of age, and 1200 mg daily in patients above 15 years of age. Doses up to 1600 mg 
daily have been used in adults in rare instances. Maintenance: Adjust dosage to the 
minimum effective level, usually 800-1200 mg daily. 

Children 6-12 years of age—Initial: 100 mg b.i.d. Increase at weekly intervals by adding 
100 mg per day using a t.i.d. or q.i.d. regimen until the best respense is obtained. Dosage 
should generally not exceed 1000 mg. Maintenance: Adjust desage to the minimum 
effective level, usually 400-800 mg daily. 

Combination Therapy: Tegretol may be used alone or with other anticonvulsants. When 
added to existing anticonvulsant therapy. the drug should be added gradually while the 
other anticonvulsants are maintained or gradually decreased. except phenytoin, which may 
have to be increased (see PRECAUTIONS Drug Interactions). 


Trigeminal Neuralgia (see INDICATIONS AND USAGE). 


Initial: 100 mg b.i.d. on the first day for a total daily dose of 200 mg. This daily dose may be 
increased by up to 200 mg a day using increments of 100 mg every 12 hours only as 
needed to achieve freedom from pain. Do not exceed 1200 mgzdaily. 


Maintenance: Control of pain can be maintained in most patients with 400 mg to 800 mg 
daily However, some patients may be maintained on as little as200 mg daily, while others 
may require as much as 1200 mg daily. At least once every 3 months throughout the 
treatment period, attempts should be made to reduce the dosettc the minimum effective 
level or even to discontinue the drug. 

HOW SUPPLIED 

Chewable Tablets 100 mg—round, red-speckled. pinx, single-scored (imprinted Tegretol on 
one side and 52 twice on the scored side) 











Bottles OF 100s. ory cas SMEs ass ccc coals cok cua eee. a, ee NDC 0028-0052-01 
Unit Dose (blister pack) 

Box of 100 

(strips of 10)... .... bi nS ser OE vs ees Gael. ce ee ree NDC 0028-0052-61 
Tablets 200 mg—capsule-shaped, pink, single-scored (imprintec Tegretol on one side and 
27 twice on the scored side) 

Bones ol 100. | oi sk:. os i et ee as lee ee ee E, NDC 0028-0027-01 

Bottles of 1000 ............. _......NDC 0028-0027-10 


Gy-Pak®—One Unit 
12 bottles—100 tablets each. ........ 
Unit Dose (blister pack) 
Box of 100 
(strips of 10). 
Protect from moisture 
Dispense in tight container (USP). 


Printed in U.S.A. 
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Central vs Peripheral Nerve Conduction 
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Before and After Treatment of Subacute Combined Degeneration 


Hiroyuki Tomoda, MD; Hiroshi Shibasaki, MD; Ikuo Hirata, MD; Kenichiro Oda, MD 


è Central and peripheral nerve con- 
duction was studied in two patients with 
subacute combined degeneration by 
using the short-latency somatosensory 
evoked potentials and the peripheral 
nerve conduction study during treatment 
with cyanocobalamin. Before the treat- 
ment, somatosensory evoked potentials 
with median nerve stimulation were nor- 
mal, but those with peroneal nerve stimu- 
lation revealed prolonged central conduc- 
tion indicating dysfunction within the pos- 
terior column. Peripheral sensory and 
motor nerve action potentials were 
reduced with normal or slightly reduced 
conduction velocity. After treatment, 
marked shortening of the central conduc- 
tion time (by 24% and 31%, respectively) 
was observed with mild or no recovery of 
peripheral nerve action potentials. These 
physiclogic findings suggest that the 
main pathologic changes in the central 
nervous system may be demyelination in 
the posterior column in addition to axonal 
degeneration in the peripheral nerve. The 
former was responsive to treatment but 
the latter was poorly responsive to treat- 
ment. Sensory symptom in subacute com- 
bined degeneration appears to be, at 
least partially, attributed to the spinal 
cord lesion. 

(Arch Neurol 1988;45:526-529) 


Accented for publication Sept 10, 1987. 

From the Department of Internal Medicine 
(Division of Neurology), Saga (Japan) Medical 
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ubacute combined degeneration 
(SCD) of the spinal cord is charac- 
terized by dysesthesia and distur- 
bance of deep sensation in the distal 
portion of the legs, and these symp- 
toms are responsive to treatment if 
eyanocobalamin is given in the early 
stage of the disease. It is, however, 
uncertain whether the severe distal 
dysesthesia in this condition is due to 
a disorder of peripheral nerve or spi- 
nal cord or both.™ Furthermore, it has 
also been a matter of controversy 
whether the main pathologic changes 
of the central nervous system (CNS)** 
and/or peripheral nerve*”'' occur in 
the myelin sheath or axon. 

A few studies have demonstrated a 
recovery of the somatosensory evoked 
potentials (SEPs) after treatment 
with cyanocobalamin,'*"* but there are 
no detailed electrophysiologic studies 
distinguishing between the changes of 
the central and peripheral nerve func- 
tions. Short-latency SEPs have been 
useful for assessing nerve conduction 
through the central nervous sys- 
tem.'*!* The present study, therefore, 
was aimed at elucidating electrophys- 
iologically the main site and charac- 
teristics of involvement of the prima- 
ry sensory neuron in patients with 
SCD, comparing before and after the 
treatment with cyanocobalamin. 


SUBJECTS AND METHODS 


Two female patients, 78 and 61 years of 
age, with a history of gastrectomy ten and 
11 years ago, respectively, were studied. 
There was no family history of pernicious 
anemia. The duration from the onset of the 
neurologic symptoms to the time of the 
first investigation was 24 and six months, 


respectively. Both patients showed typical 
clinical manifestations of SCD. Vibratory 
sensation and joint position sense were 
most severely impaired with marked par- 
esthesia in the distal part of the lower 
extremities; tactile sensation was also 
moderately diminished. Sensation to pin- 
prick was mildly diminished in the feet. 
There were weakness and muscle atrophy 
in the distal portion of the lower extremi- 
ties, and ankle jerks were absent. There 
was no cranial nerve involvement or 
sphincter disturbance. 

On neurologic examination after treat- 
ment with cyanocobalamin for six and 12 
months, respectively, impairment of vibra- 
tory sensation and paresthesia in the feet 
diminished to moderate severity. Only 
mild muscle weakness remained in the 
distal lower limbs. 

Hematologic studies before the treat- 
ment indicated macrocytic hyperchromic 
anemia in both patients. The serum vita- 
min B,, value was low in one patient and 
normal in the other patient. The latter 
patient, however, had an abnormal Schil- 
ling test. Histamine-fast achlorhydria was 
observed in both patients. The serum 
folate level was normal. 

Short-latency SEPs following median 
nerve and peroneal nerve stimulation were 
studied. Recording was carried out with 
subjects lying on a bed in a quiet and dimly 
lit room. The median nerve was stimulated 
at the wrist by a square wave pulse of 
0.2-ms duration. Stimulus strength was 
adjusted to 10% to 20% above the motor 
threshold. Recording electrodes were 
placed on the supraclavicular region (Erb’s 
point) on each side, over the spinous pro- 
cesses at the second cervical vertebra (C,,), 
and on the scalp corresponding to the 
somatosensory hand area on each side (Cy, 
C,). All electrodes were referred to an 
electrode placed on the midline frontal 
scalp (F,). The peroneal nerve was stimu- 
lated at the knee. Stimulus condition was 
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the same as that for the median nerve 
stimulation. Recerding electrodes were 
placei aver the 12th thoracic spinous pro- 
cess T,= -and the somatosensory foot area 
over the scalp (C.: 2 em behind C,). The 
spinal electrode was referred to the iliac 
crestbeontralatera. to the stimulation, and 
the s=alp lead was referred to the F, elec- 
trode. The amplifier had a bandpass filter 
of 50"to 1500 Hz. A computer averaged 1500 
to 2000 samples by using the stimulus 
pulse asa trigger. The analysis time was 70 
ms for both median and peroneal nerve 
stimulation. Seventeen healthy adults (18 
to 52years of age) served as normal control 
subjeets for both median and peroneal 
nerve stimulation. 

Peripheral sensory nerve action poten- 
tials were recorded by averaging the 
respense to supramaximal stimulation of 
sura anc median nerves. Motor nerve con- 
duetzon velocities were obtained in the 
standard manner by the supramaximal 
stimalation of median, peroneal, and pos- 
terior tibial nerves. 

Tk= patients were treated with intra- 
museular injections of hydroxocobalamin 
of 5) wx and 1000 ug every other day, 
respeetively, for a month, and later contin- 
ued to receive those doses of hydroxocobal- 
amir twice a month. Clinical and electro- 
physolegic examinations were repeated 
during the six- and 12-month follow-up 
peried, respectively. 


RESULTS 
Shert-Latency SEPs in Normal 
Subjects 


Ir all normal subjects, three main 
components (N9 at clavicular elec- 
trode, N13 at the cervical electrode, 
and N20 at the somatosensory hand 
aree by Jones’ terminology”) were 
clearty identified in response to medi- 
an nerve stimulation (Table 1). With 
perqmeal nerve stimulation, a promi- 
nen” negative peak was recorded from 
the spimal electrode at T,, level at the 
mean peak latency of 13.1 ms 
(SD= 91) (N13’). From the somato- 
sensory foot area referred to F, a 
posEive peak occurred at the mean 
peal latency of 27.6 ms (SD = 1.46 ms) 
(P28). Mean interpeak latency be- 
tween N13’ and P28 was 14.5 ms (Ta- 
ble `). 


Short-Latency SEPs 
in Patients With SCD 


Ir beth patients with SCD, SEPs 
follewimg median nerve stimulation 
befcre the treatment were normal 
(Fig 1 and Table 1). No significant 
change of the peak latency was 
observed after the treatment (Table 
1). In eontrast, SEPs following pero- 
neal nerve stimulation before the 
treatment revealed a significant 
latency delay of the cortical compo- 
nen P28; 34.2 and 38.8 ms, respective- 
ly. However, the spinal component 
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Table 1.—Peak Latency of SEPs With Median Nerve and Peroneal Nerve Stimulation in 
Patients With SCD Before and After Treatment With Cyanocobalamin and in Normal 
Control Subjects * 


Patient 1 
—_— 
Before After 


Median nerve (wrist) 
N9 9.2 


N13 12.9 
N20 19.7 


Peroneal nerve (knee) 
N13’ 


P28 
N13’ -P28 


9.7 
13.4 
19.9 


14.9 
34.2ł 
19.3 


14.9 
29.5 
14.6 


*Latencies were measured in milliseconds. SEP indicates somatosensory evoked potential; SCD, subacute 


combined degeneration. 
tSignificantly prolonged (>3 SDs). 


Patient 1 


19.7 ms 





Stimulation 
4 


Patient 2 
eo er —~ 
Before 


Normal Control, 
Mean + SD 
(n = 17) 


10.4 
13.8 
20.5 


9.3 + 0.49 
12.6 + 0.66 
18.8 + 0.99 


13.4 
38.8T 
25.4ł 


13.1 + 0.91 
27.6 + 1.46 
14.5 + 1.86 





Patient 2 


20.5 ms 


EPA E: E 


13.78 ms 


10.4 ms 


Nae jow 
T 


Stimulation 
4 





Fig 1.— Somatosensory evoked potentials following right median nerve stimulation at wrist in two 
patients with subacute combined degeneration before treatment. Three main components (N9 at 
clavicular electrode [Erb's point], N13 at second cervical electrode [C,.], and N20 at somato- 
sensory hand area [C,]) are normal in both patients. 


(N13’) was normal so that the inter- 
peak latency from N13’ to P28 was 
prolonged in both patients. After the 
treatment, the peak latency of the 
cortical component (P28) significantly 
shortened in both patients: 29.5 and 
31.0 ms, respectively. The spinal com- 
ponent (N13’) remained unchanged 
and the interpeak latency from N13’ 
to P28 fell into the normal range, 14.6 
and 17.6 ms (shortened by 24% and 
31%), respectively (Fig 2 and Ta- 
ble 1). 


Peripheral Nerve 
Conduction Studies 


Abnormalities on the peripheral 
nerve conduction studies mainly con- 
sisted of a reduction in the amplitude 
of the sensory and motor action 
potentials (especially in the peroneal 
nerve in patient 2). Decrease of con- 
duction velocity was only of mild 


degree, if any (Table 2). Even after the 
treatment, there was no recognizable 
recovery in conduction velocity or 
amplitude of the sensory or motor 
action potential exeept that the action 
potential of the posterior tibial nerve 
in patient 1 and that of the sural 
nerve in patient 2 increased in ampli- 
tude (Table 2). 


COMMENT 


Spinal SEPs to lower limb stimula- 
tion recorded from surface electrodes 
have been studied in both humans and 
animals.” The response recorded 
over the lower thoracic spine (N13’) is 
greatest in amplitude and duration. 
This is thought to be the area in which 
the afferent fibers from the peroneal 
nerve enter and begin to ascend the 
spinal cord.® The component P28 has 
a restricted scalp distribution and a 
steep potential gradient at C,, being 
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Patient 1 


Before Treatment 
14.9 ms 
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34.2 ms 


After Treatment 
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Fig 2.— Somatosensory evoked potentials with right peroneal nerve stimulation at knee in two 
patients with subacute combined degeneration before and after treatment (C,, somatosensory 
foot area; T.a, 12th thoracic spinous process; Ic, iliac crest). Latency of spinal component N13’ is 
normal beth before and after treatment, but cortical component P28 shows shortening of latency 


to normal range after treatment in both patients. 


Table 2.—Peripheral Sensory and Motor Nerve Conduction Studies in Patients With 
Subacute Combined Degeneration Before and After Treatment With Cyanocobalamin* 


Patient 1 


i 
After 


Before 


Sensory conduction 
Median nerve 
Velocity, m/s 


Amplitude, uV 


Surel nerve 
Velocity, m/s 


Amplitude, uV 


Motor conduction 
Median nerve 
Velocity, m/s 


Amplitude, mV 12 


Percneal nerve 
Velocity, m/s 34.2 


Amplitude, mV 3.5] 


Posterior tibial nerve 
Velocity, m/s 40.6 


Amplitude, mV 12 





Patient 2 


Before After Normal Data 


42.9} 
5.0| 


41.2 
4.0 


* Arrow ndicates low amplitude as compared with the normal value. 


considered as an initial potential that 
is generated in the cortex.** Thus, 
the interpeak latency from N13’ to 
P28 can be considered as an index of 
central nerve conduction from the 
lumbar cord to the somatosensory 
cortex. 

In the present cases with SCD, pro- 
longation of the central conduction 
following lower limb stimulation with 
normal evoked responses following 
upper limb stimulation may imply 
that the gracile fascicles are affected 
while the cuneate fascicles remain 
unaffected. These electrophysiologic 
findings are compatible with the 
pathologic change reported in SCD 
that the posterior column, especially 
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the gracile fascicle, is primarily 
affected in the cervical and upper 
thoracic region.** 

The delayed central conduction has 
been reported in multiple sclero- 
sis. "7 A similar abnormality has 
been found in subacute myelo-opti- 
coneuropathy,'* familial spastic para- 
plegia,*” Friedreich’s ataxia,'* and 
vitamin E deficiency.**! Pathologic 
changes of subacute myelo-opticoneu- 
ropathy and familial spastic paraple- 
gia have been described recently as 
selective central distal axonopathy** 
and pathologic changes of Fried- 
reich’s ataxia and vitamin E deficien- 
cy have been described as central- 
peripheral distal axonopathy.*!**°* 


Thus, the delayed central conduction 
is not pathognomonic of demyelin- 
ation but can also be seen in axonal 
degeneration. 

It has been a matter of controversy 
whether, in SCD, the earliest changes 
in CNS occur in the myelin sheath or 
axon. Duchen and Jacobs‘ described 
that in early lesions only myelin 
sheaths are affected and the axonal 
degeneration follows soon after the 
myelin change. However, Shimazono* 
drew attention to the primary 
involvement of the axis cylinder and 
this was later confirmed by Pant et 
al.* Likewise, the pathologic change in 
the peripheral nerve in SCD has also 
been controversial; both demyelin- 
ation’? and axonal degeneration?*!° 
have been described. Studies**° using 
the teased fiber technique or electron 
microscupy suggested the primary 
significance of axonal degeneration in 
the peripheral nerve. Foster’ re- 
ported autopsy findings in four 
patients with SCD. All showed a 
reduction in the number of myelin 
sheaths and axon cylinders, degenera- 
tion of myelin, and an increase in the 
number of Schwann cells in the 
peripheral nerve. The dorsal root gan- 
glia showed degenerative cellular 
changes. Today, such findings would 
be interpreted as a dying-back neu- 
ropathy.” Furthermore, electrophysi- 
ologic studies confirmed this observa- 
tion by showing relatively normal 
sensory conduction velocities with 
absent or attenuated sensory action 
potentials, implying axonal loss.?!°"* 

In the present cases with SCD, find- 
ings from conduction studies of the 
peripheral sensory and motor nerves 
were compatible with the findings 
described above and did not improve 
sufficiently even after the treatment, 
all suggesting the axonal degenera- 
tion of the peripheral nerve. There- 
fore, it seems plausible to postulate 
the central-peripheral distal axonopa- 
thy as a possible pathophysiologic 
mechanism of SCD, if the central and 
peripheral axons were to be affected 
in a same manner. The electrophysio- 
logic finding that only the longer 
tract, gracile fascicle, is affected pre- 
serving cuneate fascicle is in con- 
formity with this hypothesis. Recent- 
ly, Brin et al” reported the cases of 
ten patients with abetalipoproteinem- 
ia with deficiency of vitamin E. Their 
electrophysiologic data indicated sta- 
bilization or improvement of periph- 
eral conduction in four patients and 
central conduction in two of their 
patients after vitamin E supplemen- 
tation. Harding et al also reported 
the cases of two patients with vitamin 
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E cdfieenacy syndrome. One patient 
showed improvement clinically and 
elec-rophysiologically (sensory nerve 
concuction) with vitamin E. They pro- 
posel that vitamin E deficiency 
prouces a “dying-back” neuropathy 
in bot centrally and peripherally 
direeted fibers of the sensory neuron, 
and degeneration of centrally directed 
fibers is more severe than dying-back 
in the peripheral nerves. 

Im contrast, the marked recovery of 
central rather than peripheral con- 
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duction with cyanocobalamin in the 
present cases can be better explained 
if the primary CNS lesion is a demye- 
linating process or swelling of myelin 
sheaths. The reduced capacity for 
axonal regeneration in the CNS” may 
account for this explanation. On the 
basis of present electrophysiologic 
data, this possibility seems to be more 
compatible with the pathophysiology 
of a CNS lesion in SCD. 

Sensory symptoms in the present 
cases improved in parallel with the 
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effect of treatment, and, furthermore, 
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A Bibliography and Review of Phenytoin 
is being sent to all the physicians in the United States. 


The purpose of this Bibliography and Review is 
to put together in one place, for the convenience of 
the physician and the government, a comprehensive 
summary of the world medical literature on 
phenytoin (other than in epilepsy). 
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From the Prefatory: 


If one looks in the Physician’s Desk Reference, one 
will find that phenytoin’s only listing with the FDA is 
as an anticonvulsant. This is a narrow description 
of a drug that has been reported by thousands of 
physicians throughout the world to be useful for over 
fifty symptoms and disorders. 

The lack of understanding of the many clinical uses 
of phenytoin has tragic consequences. This is not the 
fault of the FDA. It is not the fault of our physicians. 
There is a flaw in our system of bringing prescription 
medicines to the public.* 


*The “flaw” is discussed in 

A Remarkable Medicine Has Been Overlooked. 

This narrative has been republished | 
to accompany the Bibliography. 
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Albendazole vs Praziquantel for Therapy 
for Neurocysticercosis 


A Controlled Trial 


_ Julio Sotelo, MD; Francisco Escobedo, MD; Pedro Penagos, MD 


è Praziquantel and albendazole have 


been recently described as effective 


drugs for treating cysticercosis of the 
brain. In this study, effectiveness of each 
drug for therapy for parenchymal brain 
cysticercosis was compared. Twenty 
patients were treated either with albenda- 
zole or with praziquantel; in addition, five 
patients were taken as controls and 
treated only with symptomatic drugs. 
Three months after therapy, results 
showed that both drugs, albendazole and 
praziquantel, were highly effective, as 
seen by the disappearance of cystic 
lesions in computed tomographic scans. 
All lesions in control patients remained 
unchanged. Albendazole, when compared 
with praziquantel, showed a 76% vs 73% 
disappearance of lesions, respectively. It 
was concluded that both drugs have simi- 
lar equivalent efficacy and greatly 
improve the therapeutics of cysticerco- 
sis. 
(Arch Neurol 1988;45:532-534) 


Praziquantel is now widely used for 

the medical treatment of neurocys- 
ticercosis.'? Recently, we reported the 
successful therapy for parenchymal 
brain cysticercosis with an imidazole, 
the [5-(propylthio)-1H-benzimidazol- 
2-yl] carbamic acid methyl ester, 
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known as albendazole.’ In this article, 
we report a prospective trial that 
compared the effectiveness of prazi- 
quantel vs albendazole for therapy for 
parenchymal brain cysticercosis. 


PATIENTS AND METHODS 


Twenty-five patients with parenchymal 
brain cysticercosis were selected with the 
same criteria as those used by us in previ- 
ous studies for therapeutic trials of paren- 
chymal brain cysticercosis.** Patients were 
randomly allocated in three groups: ten 
patients were assigned to group 1 and 
received albendazole at daily doses of 15 
mg/kg of body weight for one month, and 
ten patients were assigned to group 2 and 
received praziquantel at daily doses of 50 
mg/kg of body weight for two weeks. Five 
patients were selected as controls (group 3) 
and received only symptomatic treatment 
with antiepileptics, steroids, and analge- 
sics. Informed consent was obtained in all 
cases before the trial. There were nine men 
and one woman in group 1 (mean + SE 
age, 38 + 4 years). There were four men 
and six women in group 2(mean + SE age, 
44 + 5 years). There were three men and 
two women in group 3 (mean + SE age, 
40 + 1 years). Evaluation of therapeutic 
response, as measured by a reduction in 
the number of cystic lesions, was made 
with computed tomography (CT) per- 
formed with a Somatom II scanner (Siem- 
mens) before treatment and three months 
after treatment for patients from groups 1 
and 2, and before the trial and four months 
later for patients from group 3. 

Clinical status was evaluated during and 
after treatment for every patient in each 
group. In all cases, diagnosis of neurocysti- 
cercosis had been confirmed by plain and 
contrasted CT and by a positive reaction in 
cerebrospinal fluid for Cysticercus anti- 
gens in the enzyme-linked immunosorbent 


assay‘ and complement fixation test.‘ 

The total number of cysts on contrasted 
CT was counted for every patient before 
treatment and at the end of a trial. Results 
of CT after therapy were compared for 
patients who were treated with praziquan- 
tel, those patients who were treated with 
albendazole, and controls who were treated 
only with symptomatic drugs. In addition, 
as selection of cases, doses, and design of 
the trial were similar to previous reports 
of parenchymal brain cysticereosis thera- 
py, results of this trial were compared with 
those obtained in previous studies that 
were carried out by our group for therapy 
either with praziquantel'* or with albenda- 
zole.’ When adverse reactions secondary to 
treatment were intense, dexamethasone 
sodium phosphate was given at doses of 5 
mg, intramuscularly every eight hours, 
until remission of symptoms. As we have 
recommended, steroids were not used as a 
preventive measure of adverse reactions.’ 
Anticonvulsant therapy was continued 
throughout the study for all those patients 
who were receiving it. After the trial, all 
patients from the control group were 
treated with albendazole. 


RESULTS 


The conditions of nine patients 
(90% ) in group 1 who were treated 
with albendazole improved, as seen by 
CT studies; one patient (No. 5, Table) 
did not show changes on the CT before 
and after therapy, and this treatment 
was considered a failure. Six patients 
(60%) had total resolution of all 
lesions and were considered to be 
cured. In three patients, resolution of 
lesions was partial, with 72% of reso- 
lution in patient 8, 50% in patient 2, 
and 17% in patient 9 (Table). The 
total sum of lesions in group 1 was 59 


Neurocysticercosis— Sotelo et al 


ae ate | 


CT Scanning Before and After 
Treatment in 25 Patients With 


Neurocysticercosis* 


No. (%) of Cysts 
a 


1/Ml27 
2/M.28 
3/Mi56 
4/M.25 
3/M446 
5/Ms3e 
7/ M5 
3/Me3e 
3/Me35 
10 / F732 


Tożal 
Group 2%praziquartel) 


\/Mes5 
2/M* | 
3/FT7S1 
4/M"37 
5/Mr50 
€/F /3c 
7T/MT32 
E/F 7/46 
E/F/60 
1C/F / 16 


Total 
Group 3 {controts) 


L/F /4& 
2/MT8S 
3/MT4 1 
4/F /36 
£/M740 


Toal 


Initial 
CT 


Greup 7 (albendazole) 


2 (100) 
4 (100) 
10 (100) 
9 (100) 
5 (100) 
1 (100) 
9 (100) 
7 (100) 
6 (100) 
6 (100) 
59 (100) 


3 (100) 
5 (100) 
3 (100) 
5 (100) 
5 (100) 
12 (100) 
4 (100) 
1 (100) 
2 (100) 
1 (100) 
41 (100) 


6 (100) 
6 (100) 
9 (100) 
10 (100) 
1 (100) 
32 (100) 


Final 
CT 


O (0) 
2 (50) 
O (0) 
O (0) 
5 (100) 
O (0) 
O (0) 
2 (29) 
5 (83) 
o (0) 
14 (24) 


o (0) 
O (0) 
O (0) 
o (0) 
o (0) 
7 (58) 
3 (75) 
0 (0) 
O (0) 
1 (100) 
11 (27) 


6 (100) 
6 (100) 
9 (100) 
10 (100) 
1 (100) 
32 (100) 


* CT indicates computed tomographic. 


cysts; of them, 14 cysts remained after 
therapy—an improvement of 76% 
(Table). ‘Ihe conditions of nine 
patierts 0%) in group 2 who were 
treated with praziquantel improved; 
one patient s cancition (No. 10, Table) 
did nat improve. Seven patients (70% ) 
had teta! resolution of all lesions and 
were comsicered to be cured. In two 
patierts, resolution of cystic lesions 
was partial ie, 42% for patient 6 and 
25% for patient 7 (Table). The total 
sum of lesiens in group 2 was 41 cysts; 
of them, Ml cysts remained after ther- 
apy—an improvement of 73% (Table). 
The cenditinns of patients in group 3 
did nat improve; all lesions, a total of 
32 cysts, memained unchanged for the 
observation period of four months 
(Table). 

At the end of the trial, eight 
patients (30% ) from group 1 (Nos. 1, 3 
through © and 10, Table) and seven 
patients (70% ) from group 2 (Nos. 1, 2, 
3, 5, 6 8, and 9, Table) were asymp- 
tomatic clinically. In group 1, one 
patient (“a 2, Table) had seizures, 
and one patient (No. 9, Table) had 
mental disturbances; patient 5 (Ta- 
dle), despite a lack of response on CT, 
was asymptomatie. In group 2, two of 
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Fig 1.—Contrasted computed tomographic scan from patient before anc after treatment with 
albendazole (patient 7, Table) shows multiple parenchymal cysticerci before therapy (left). Three 
months after therapy, all lesions have disappeared (right); also, ventricular shunt was placed. 
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Fig 2.—Contrasted computed tomographic scan from patient before and after treatment with 
praziquantel (patient 5, Table) shows clump of cysts in left hemisphere (left). Three months after 


therapy, all cysts have disappeared (right). 


ten patients (Nos. 4 and 10, Table) had 
seizures, and one (No. 7, Table) had 
headache. Among the four patients of 
the control group, no changes in clini- 
cal status were seen during the trial; 
however, symptoms were well con- 
trolled with steroids, analgesics, and 
antiepileptics. 

At the beginning of treatment, usu- 
ally after two to four days, adverse 
reactions due to acute parenchymal 
inflammation secondary to destruc- 
tion of parasites were seen in 16 


patients (80% ) from both the albenda- 
zole- and praziquantel-treated groups. 
The most frequent complaints were 
headache (14 patients), nausea (nine 
patients), vomiting (six patients), 
hyperthermia (four patients), seizures 
(three patients), somnolence (two 
patients), diplopia (cne patient), and 
transient hemiparesis (one patient). 
In most cases, adverse reactions 
remitted within the first week with 
the aid of symptomatic drugs. Short 
courses of dexamethasone (5 mg every 
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Fig 3.—Contrasted computed tomographic scan from patient from control group (patient 2, 
Table) shows cyst in right hemisphere (left). Same image is seen four months later (right). 


eight nours) were given to patient 4 in 
the albendazole-treated group and to 
patierts 2, 4, 6, and 7 in the praziquan- 
tel-treated group. Patients 4 and 8 
from the albendazole-treated group 
and patients 3 and 5 from the prazi- 
quantel-treated group did not have 
adverse reactions during therapy. 


COMMENT 


Albendazole and praziquantel are 
effective drugs for treating cysticer- 
cosis of the brain. As shown in the 
present study with control cases and 
in previous studies** when cysticerci 
are not surrounded by contrast 
enharcement of the CT image, sponta- 
neous improvement of lesions cannot 
be expected even after a long time. 
Disappearance of lesions after medi- 
cal therapy, either with albendazole 
or with praziquantel, is highly signifi- 
cant. In the present study, a single 
course of albendazole therapy induced 
76% remission of lesions, with a 
reduction in the number of cysts in 
nine of ten cases and total disappear- 
ance of all parenchymal cysts in six of 
them (Fig 1). A single course of prazi- 
quantel therapy induced 73% remis- 
sion of lesions, with a reduction in the 
number of lesions in nine of ten cases 
and total disappearance of all paren- 
chymal cysts in seven of them (Fig 2). 
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In contrast, in all five control cases, 
cystic lesions remained unchanged 
along the trial (Fig 3). 

As has been confirmed by several 
reports, successful therapy for paren- 
chymal cysticercosis may be accompa- 
nied by adverse reactions secondary to 
the acute destruction of cysticerci,'*” 
and these reactions are suppressed by 
administration of dexamethasone.’ 
However, we have recently demon- 
strated that simultaneous adminis- 
tration of dexamethasone and prazi- 
quantel produced a decrease to 50% 
plasma levels of praziquantel.’ 

In our experience, adverse reactions 
are indicative of effectiveness of ther- 
apy; in most cases, these reactions last 
a few days and can be controlled with 
symptomatic drugs; besides, 20% of 
patients do not have complaints dur- 
ing therapy. Nevertheless, when reac- 
tions are severe, intramuscular dexa- 
methasone induces fast relief of most 
symptoms. We recommend adminis- 
tration of steroids only for cases of 
intense adverse reactions, but not as a 
preventive measure. 

When adding the results of this 
study to those obtained in previous 
trials with praziquantel’ and with 
albendazole,’ for comparison of drug 
effectiveness, albendazole seems to be 
more effective than praziquantel for 


ee ae a ee 


remission of parenchymal brain cysti- 
cercosis (around 80% vs 70%, respec- 
tively); however, the number of 
patients treated with albendazole is 
sensibly less than the number of 
patients treated with praziquantel. 
Other advantages of albendazole are 
that it is effective in some cases that 
had shown poor therapeutic response 
to praziquantel,’ and it is inexpensive, 
which is an important point since 
neurocysticercosis affects mainly peo- 
ple from a very low economic status. 

A recommended scheme for therapy 
for parenchymal brain cysticercosis is 
to start a course of albendazole thera- 
py; three months later, a contrasted 
CT scan will show the degree of ther- 
apeutic response. If, at that time, 
parenchymal cysts are still detected, a 
course of praziquantel should be tried. 
Currently, we are studying the opti- 
mal doses and length of drug therapy 
for neurocysticercosis, since for both 
drugs, praziquantel and albendazole, 
the scheme of therapy now in use has 
been empirically established. 


This work was partly supported by Subsecre- 
taria de Regulacion Sanitaria y Desarrollo, Sec- 
retaria de Salud de México, México City. 
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® Produces a dramatic and sustained antidiuretic 
response 

e Virtually free of pressor and oxytocic activity 
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desmopressin acetate) 


Faster acting than vasopressin tannate in oil! 
Longer acting than aqueous vasopressin! 
Greater, more sustained reduction in urine volume 
than aqueous vasopressin2 

High safety profile 
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- DDAVP® [intranasal] 
_ (desmopressin acetate) 


DDAVP® Injection 
(desmopressin acetate) 


bined Product Information 
JESCRIPTION: DDAVP® (desmopressin acetate) is an antidiuretic hormone affecting renal water conservation 
_ and is a synthetic analogue of 8-arginine vasopressin. It is chemically defined as follows: 
= Mol. Wt. 1183.2 
_ 1-(3-mercaptopropionic acid)-8-D-arginine vasopressin mono-acetate (salt) trihydrate. 
o veoebie [intranasal] is provided as a sterile, aqueous solution for intranasal use. Each ml contains: 











BPSMOPTESSIN acetate... ee eee teen tne teen e ene p teeters 0.1 mg 
IR se osu AG CRON EAN Ea PIT ye a og, es Pe ee ee 5.0 mg 
| Bate RR i EM rat Se is ain esd ie pwns od yo Son eee os 9.0 mg 
chloric acid to adjust pH to approximately 4 
\VP® Injection is provided as a sterile, aqueous solution for injection. Each ml provides: 
9 A R R E TT 4.0 mg 
ES ESR 2 A TTE 5.0 mg 
Oe ........ -scese EA ETR S eg E E ee T ...9.0 mg 


Hydrochloric acid to adjust pH to 3.5 

CLINICAL PHARMACOLOGY: DDAVP contains as active substance, 1-(3-mercaptopropionic acid)-8-D-arginine 
vasopressin, a synthetic analogue of the natural hormone arginine vasopressin. One mi (0.1 mg) of DDAVP* 

_ [intranasal] has an antidiuretic activity of about 400 IU; 10 mcg is equivalent to 40 IU. One ml (4 mcg) of 
 DDAVP® Injection has an antidiuretic activity of about 16 IU; 1 mcg is equivalent to 4 IU. 


5  DDAVP® Injection has been shown to be more potent than arginine vasopressin in increasing plasma levels ct 
= factor VIII activity in patients with hemophilia and von Willebrand's disease Type |. 


_ Dose-response Studies were performed in healthy persons, using doses of 0.1 to 0.4 mcg/kg body weight, 
infused over a 10-minute period. Maximal dose response occurred at 0.3 to 0.4 mcg/kg. The response to 
_ DDAVPs Injection of factor Vill activity and plasminogen activator 's dose-related, with maximal plasma leves 
-Of 300 to 400 percent of initial concentrations obtained after infusion of 0.4 mcg/kg body weight. The 
_ increase is rapid and evident within 30 minutes, reaching a maximum at a point ranging from 90 minutes to 
two hours. The factor Vill related antigen and ristocetin cofactor activity were also increased to a smaller 
degree, but still dose-dependent. 


The biphasic half-lives of DDAVP were 7.8 and 75.5 minutes for the fast and slow phases, respectively, 
compared with 2.5 and 14.5 minutes for lysine vasopressin, another form of the hormone. As a result, DDAVP 
_ provides a prompt onset of antidiuretic action with a long duration after each administration. 
The change in structure of arginine vasopressin to DDAVP has resulted in a decreased vasopressor action and 
_ decreased actions on visceral smooth muscle relative to the enhanced antidiuretic activity, so pce 
oy antidiuretic doses are usually below the threshold levels for effects on vascular or visceral smoot 
e. 






vV hen administered by injection, DDAVP™ Injection has an antidiuretic effect about ten times that of an 
equivalent dose administered intranasally. 


_ The bioavailability of the subcutaneous route of administration of DDAVP® Injection was determined 
qualitatively using urine output data. The exact fraction of drug absorbed by that route of administration has 
b ‘not been quantitatively determined. 
_ The percentage increase of factor VIII levels in patients with mild hemophilia A and von Willebrand's disease 
was not significantly different from that observed in normal healthy individuals when treated with 0.3 mcg/kg 
of DDAVP® Injection infused over 10 minutes. 


_ Plasminogen activator activity increases rapidly after DDAVP® Injection infusion, but there has been no 
~ Clinically significant fibrinolysis in patients treated with DDAVP. 
_ The effect of repeated administration of DDAVP™ Injection when doses were given every 12 to 24 hours has 
generally shown a gradual diminution of the factor VIII activity increase noted with a single dose. The initial 
response is reproducible in any particular patient if there are 2 or 3 days between administrations. 


INDICATIONS AND USAGE: Diabetes insipidus — DDAVP is indicated as antidiuretic replacement therapy in 
_ the management of central (cranial) diabetes insipidus and for the management of the temporary polyuria and 


+ 
” + 


_ polydipsia following head trauma or surgery in the pituitary region DDAVP is ineffective for the treatment of 
-nephrogenic diabetes insipidus. 
The use of DDAVP® [intranasal] in patients with an established diagnosis will result in a reduction in urinary 
Output with increase in urine osmolality and a decrease in plasma osmolality. This will allow the resumption øf 


amore normal life-style with a decrease in urinary frequency and nocturia. 


_ There are reports of an occasional change in response to DDAVP® [intranasal] with time, usually greater than 

Es six months. Some patients may show a decreased responsiveness, others a shortened duration of effect. 

_ There is no evidence this effect is due to the development of binding antibodies but may be due to a local 

-inactivation of the peptide. 

le Patients are selected for therapy by establishing the diagnosis by means of the water deprivation test, the 
hypertonic saline infusion test, and/or the response to antidiuretic hormone. Continued response to DDAVP* 

E _ [intranasal] can be monitored by urine volume and osmolality. 


DDAVP® [intranasal] et en be compromised by a variety of factors that can make nasal insufflation 
ineffective or inappropriate. These include poor intranasal absorption, nasal congestion and blockage, nasal 

k, Sciarpe, atrophy of nasal mucosa, and severe atrophic rhinitis. Intranasal delivery may be inappropriate 
Ë where there is an impaired level of consciousness. In addition, cranial surgical procedures, such as trans- 

_ phenoidal hypophysectomy, create situations where an alternative route of administration is needed as in 
Cases of nasal packing or recovery from surgery. For such situations, DDAVP* Injection should be considered. 
-Hemophilia A— DDAVP® Injection is indicated for patients with hemophilia A with factor VIII coagulant 
activity levels greater than 5%. 


__ DDAVP® Injection will often maintain hemostasis in patients with hemophilia A during surgical procedures 
A and postoperatively when administered 30 minutes prior to the scheduled procedure. 


i  DDAVP® injection will also stop bleeding in hemophilia A patients with episodes of spontaneous or trauma- 
-induced injuries such as hemarthroses, intramuscular hematomas, or mucosal bleeding 


 DDAVP® Injection is not indicated for the treatment of br eg re A with factor Vil! coagulant activity levels 
| equal to or less than 5%, or for the treatment of hemophilia B, or in patients who have factor VIII antibodies- 


en in certain clinical situations, it may be justified to try DDAVP* Injection in patients with factor VIII levels 
_ between 2-5%; however, these patients should be carefully monitored. 


_ Von Willebrand's Disease (ie N — DDAVP® Injection is indicated for patients with mild to moderate classic 






-von Willebrand’s disease (Type |) with factor VIII levels greater than 5%. DDAVP® Injection will often maintam 
hemostasis in patients with mild to moderate von Willebrand's disease during surgical procedures and 
postoperatively when administered 30 minutes prior to the scheduled procedure. 

_ DDAVP® Injection will usually stop bleeding in mild to moderate von Willebrand's patients with episodes of 
Pe Sp ntaneous or trauma-induced injuries such as hemarthroses, intramuscular hematomas, or mucosal 
bleeding. 

Those von Willebrand's disease patients who are least likely to respond are those with severe homozygous 
von Willebrand's disease with factor VIII coagulant activity and factor VIII von Willebrand factor antigen levels 

__ less than 1%. Other patients may Leip in a variable fashion depending on the type of molecular defect 

_ they have. Bleeding time and factor Vill coagulant activity. ristocetin cofactor activity, and von Willebrand fac- 
- tor antigen should be checked during administration of DDAVP® Injection to ensure that adequate levels are 
being achieved. 

_ DDAVP® Injection is not indicated for the treatment of severe classic von Willebrand's disease (Type |) and 

when there is evidence of an abnormal molecular form of factor VIII antigen. See WARNING. 
_ CONTRAINDICATIONS: Known hypersensitivity to DDAVP 

WARNING: Patients who do not have need of antidiuretic hormone for its antidiuretic effect, in particular 
-those who are young or elderly, should be cautioned to ingest only enough fluid to satisfy thirst, in order to 
-decrease the potential occurrence of water intoxication and hyponatremia. 
__ DDAVP® is for intranasal use only. DDAVP® Injection is for injection use only. 


DDAVP® Injection should not be used to treat patients with Type IIB von Willebrand's disease since platelet 
vr aggregation may be induced. 





PRECAUTIONS: GENERAL: DDAVP® [intranasal] at high dosage or DDAVP® Injection ras ig vp 
produced a Lo gir of blood pressure, which disappeared with a recuction in dosage. The drug 
should be used with caution in patients with coronary artery insufficiency anc’or hypertensive cardiovascular 
disease, because of possible rise in blood pressure. 


Since DDAVP® is used intranasally, changes in the nasal mucosa such as scarring, edema, or other disease 
may cause erratic, unreliable absorption in which case intranasal DDAVP should not be used. For such 
situations, DDAVP® Injection should be considered. 


Severe allergic reactions have not been reported with DDAVP® Injection. It is not known whether antibodies to 
DDAVP® Injection are produced after repeated injections. 


Diabetes Insipidus — Laboratory tests for monitoring the patient include urine volume and osmolality. In 
some cases, plasma osmolality may be required. 


Hemophilia A — Laboratory tests for assessing patient status include levels of factor VIII coagulant, factor 
Vill antigen, factor VIII ristocetin cofactor (von Willebrand factor) as well as activated dartial thromboplastin 
time. Factor Vill coagulant activity should be determined before a DDAVP® Injection for hemostasis. If 
factor VIII coagulant activity is present at less than 5% of normal, DDAVP® Injection sould not be relied on. 


Von Willebrand's Disease — Laboratory tests for assessing patient status include leves of factor VIII 
coagulant activity, factor VIII ristocetin cofactor activity, and factor VIII von Willebrand factor antigen. The 
skin bleeding time may be helpful in following these patients. 

DRUG INTERACTIONS: Although the pressor activity of DDAVP is very low compared with the antidiuretic 
activity, use of large doses of DDAVP® [intranasal] or use of doses as large as 0.3 mcg/kg of DDAVP® 
injection with other pressor agents should be done only with careful patient monitoring. 


DDAVP® Injection has been used with epsilon aminocaproic acid without adverse effects. 


CARCINOGENICITY, MUTAGENICITY, IMPAIRMENT OF FERTILITY: Teratology studies in rats have shown no 
abnormalities. No further data are available. 


PREGNANCY CATEGORY B: Reproduction studies performed in rats and rabbits with subcutaneous doses up 
to 12.5 times the human dose when used for factor VIII stimulation and 125 tmes the human dose when 
used in diabetes insipidus have revealed no evidence of harm to the fetus due to DDAVP. There are several 
ee of management of diabetes insipidus in pregnant women with no harm to the fetus reported; 

owever, there are no adequate and well-controlled studies in pregnant women. Published reports stress that, 
as opposed to preparations containing the natural hormones, DDAVP in antidiuretic doses has no uterotonic 
action, but the physician will have to weigh possible therapeutic advantages against passible danger in each 
case. 


NURSING MOTHERS: There have been no controlled studies in nursing mothers. A single study in a post- 
— woman demonstrated a marked change in plasma, but little if any change in assayable DDAVP in 
reast milk following an intranasal dose of 10 mg. 


it is not known whether the drug is excreted in human milk. Because many drugs are excreted in human milk, 
caution should be exercised when DDAVP is administered to a nursing womaa. 


PEDIATRIC USE: DDAVP® paranas has been used in children with diabetes insipidus. The dose must be 
individually adjusted to the patient with attention in the very young to the danger of an extreme decrease in 
plasma osmolality with resulting convulsions. Dose should start at 0.05 ml or less. 


Use of DDAVP in infants and children will require careful fluid intake restriction to prevent possible hyponatre- 
mia and water intoxication. 


BDAVP* Injection should not be used in infants younger than three months in the treatment of hemophilia A 
or von Willebrand's disease; safety and effectiveness in children under 12 years of age with diabetes insipidus 
have not been established. 


ADVERSE REACTIONS: Infrequently, high dosages of DDAVP® [intranasal] have produced transient headache 
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Extrapyramidal and Other Neurologic Manifestations 
Associated With Carbon Disulfide Fumigant Exposure 


Henry *. Peters, MD; Ross L. Levine, MD; Charles G. Matthews, PhD; Larry J. Chapman, PhD 


è Three groups of pesticide-exposed 
grain werkers from three different work 
facilities experienced chronic central and 
peripheral nervous system dysfunction 
that appeared to be exposure related. 
The grain inspectors, malt laboratory 
workers. and grain elevator workers dis- 
played twgner prevalence rates of atypical 
parkinsonism, cerebellar signs, hearing 
loss, ame sensory changes than would be 
expected in a nonneurologic control pop- 
ulation The 21 self-selected patients 
includeciiin this report exhibited cogwheel 
rigidity im 80% (17/21), decreased asso- 
ciated movements in 71% (15/21), distal 
sensory shading in 62% (13/21), inten- 
tion tremulousness in 52% (11/21), rest- 
ing tremulousness in 48% (10/21), and 
nerve cenduction abnormalities in 44% 
(7/16). Carbon disulfide, a major compo- 
nent of the fumigant mixtures used, has 
been sseciated in the rayon industry, 
since the 1930s, with similar neurologic 
symptoms: 

(Arce Neuro! 1988;45:537-540) 


ince the mid-1950s, corn, wheat, 

rye and other grains have been 
treatec reutinely with insecticides to 
counter infestations. The fumigant 
most wed was a mixture composed of 
the salvents carbon disulfide (CS.), 
20%, and carbon tetrachloride (CCL), 
80% (S020 mixture). Repeated appli- 
cations were often used since the 
grain weevils were killed but not the 
ova.! 

Since the mid-1960s, University of 
Wisconsin (Madison) researchers who 
were investigating respiratory abnor- 
malities in grain workers also learned 
of unesual symptoms of dizziness, 
fatigue blurred vision, tremor, and 
gait problems in some grain handlers.’ 
These findings prompted a blanket 
advisement to the grain industry that 
neurolegic abnormalities might be 
associated with grain-handling proce- 
dures. This, in turn, brought 21 grain 
storage workers to our attention, as 
they sa@:referred themselves because 
of neuzolegic symptoms. 


Accepted for publication Jan 6, 1988. 

From the Department of Neurology, Universi- 
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PATIENTS AND METHODS 


Of the 21 grain workers studied, the 15 
elevator grain handlers incurred the most 
intense and prolonged exposure. The four 
malt laboratory workers were the least 
heavily exposed, while the two grain 
inspectors were intermediate in exposure. 
An additional six grain workers, not 
included in this study, appeared to be 
entirely normal. Their mean age of 36 
years and minimal exposure were both 
considerably lower than that depicted in 
the Table. 

The patients were self-selected on the 
basis of exposure history and personal 
concern over possible health problems. 
Occupational and health history was 
obtained, and then all patients were evalu- 
ated independently by two neurologists 
(H.A.P. and R.L.L.). Details of serum and 
urine chemistry studies, electrophysiologic 
testing, tremor frequency analysis (done 


-by L.J.C.), neuropsychologic testing (done 


by C.G.M.), and neuroimaging studies are 
beyond the scope of this study but have 
been reported elsewhere.** Patients 13, 18, 
19, and 21 (Table) have also undergone 
cranial magnetic resonance imaging 
(MRI). The Table depicts neurologic signs 
and symptoms, with patient ages and expo- 
sure durations. 

We previously reported in detail, the 
findings of six elevator grain handlers 
(cases 12 through 17 of this series). We now 
include detailed reports on two patients to 
illustrate the various types of exposure and 
duration of exposure in the different work 
settings. Ideally, we would have tested all 
employees at the work site; however, this 
report relied solely on self-referral of 
patients. 

For exposure estimates, we utilized 
studies done elsewhere by industrial toxi- 
cologists.'*’ No urine or blood levels of CS, 
or CCl, have been developed. In addition, 
no treatment protocols were recommended 
at this time. 


REPORT OF CASES 


CASE 5.—A 63-year-old retired grain 
handler had worked at a grain export 
elevator on the Great Lakes for 25 years. 
As a floor man, he operated open conveyer 
machinery for moving grain within the 
elevator, swept the elevator, and periodi- 
cally shoveled out bins to remove accumu- 
lations of grain dust. He reported that 
fumigant odors were noticeable much of 
the time. 

For the first nine of his 25 years of 
employment, he worked an average of one 
to two days each week, applying pesticides 
to grain that was stored at the elevator. 
This involved treating railcar loads of 
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grain and grain bins with 80/20 fumi- 
gants. 

While he would stand on the grain sur- 
face inside the car, he would reach over a 
temporary wall and grasp a 19-L (5-gal) 
pail of undiluted, liquid fumigant that was 
passed up to him by another worker on the 
ground. He would then wade through the 
grain to one end of the car and dump the 
pail across the width of the car. After 
retrieving the second pail, he would repeat 
the procedure at the other end and then 
“scramble over the wall and out of the 
boxcar.” A usual application sequence 
occupied a 20- to 40-minute period at the 
end of the day shift, when between two and 
ten cars were fumigated. Masks or respira- 
tors were not worn. He recalled that he felt 
light-headed and nauseated throughout 
the pesticide application. 

On an average of once each week, he also 
treated grain within the elevator facility 
with undiluted liquid fumigant. This job 
usually required less than one hour. 
Between two and two dozen cans were 
carried up into the gallery that ran along 
the tops of the bins and upended over the 
120-cm (48-in) diameter bin opening. 
Treating a single bin usually lasted ten to 
20 minutes. As was the case with railcar 
applications, he reported that he wore no 
mask, respirator, protective equipment, or 
impermeable clothing. During work, he 
often complained that he felt drunk 
and feverish and that his eyes watered and 
nose ran. 

During the last eight years of his 
employment, he worked as a full-time scale 
man, operating equipment to weigh incom- 
ing grain. Although he no longer personal- 
ly treated grain, he was frequently 
“dusted” during the course of his work. He 
reported that fumigant edors were percep- 
tible at least half of the time. 

He was first evaluated five years after 
retirement. His medical history included 
diabetes, hypertension, and impotence. He 
also complained of arthritis, shakiness, 
changes in handwriting, leg cramps, unsta- 
ble walking, and a tendency to catch his 
feet on curbs and stairs. His hand tremor 
became debilitating during the last two 
years of employment. He denied use of 
alcohol, drugs, or other chemical expo- 
sures. 

Examination revealed mild gait ataxia 
and both resting and intention tremulous- 
ness. Cogwheel rigidity was present bilat- 
erally, and there was decreased associated 
arm swing and dorsiflexion of the wrist 
when he made a fist, right more than left. 
Retropulsion and automaticity were also 
seen. Sensory shading was present in all 
four extremities to light touch and pin- 
prick. 

An electromyogram and nerve conduc- 
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tion testing showed severe, mixed sensori- 
motor axonal neuropathy, with both 
chronic and acute denervation. The results 
of his examination were unchanged six and 
12 months later, although he reported that 
he felt that he was getting weaker. 

Case 11.—A 29-year-old man had 
worked as a grain elevator employee for 
seven years. He replaced patient 5 when 
the older grain worker retired. He had also 
worked as a shoveler, floor man, and fumi- 
gant applicator. The job differed from that 
of his predecessor, in that a flexible hose- 
and-pumping system was employed, rather 
than individual 19-L (5-gal) can applica- 
tions. The hose applications also took place 
in the gallery above the grain bin openings. 
The grain worker crouched or knelt to 
insert the applicator tube into the hole and 
directed the flow of fumigant around the 
tank and onto the surface of the grain. 
After ten minutes, the flow of fumigant 
was turned off at the hose valve by a 
coworker, the applicator tube was then 
withdrawn, and the next bin opening was 
approached. The applicator tube would 
leak onto the hands and often splashed 
onto the worker’s pants and shoes, as well 
as exposed skin surfaces on his face and 
neck. Full face canister respirators were 
worn about half of the time. Fumigant 
odors could be detected throughout the 
operation even with masks in place. 

He experienced dizziness during fumi- 
gant application and stated that he could 
smell fumigant for several weeks after 
application. No cleanup or change of cloth- 
ing was provided at the end of workdays 
that were spent treating bins. Protective 
clothing and gloves were not available. His 
wife reported that his work clothing 
“reeked of fumigant” even after cleaning 
and ironing. 

When the patient was examined, he had 
last applied fumigants three days before. 


_He reported momentary attacks of severe 


dizziness and episodic postural and loco- 
motor unsteadiness during the last four 
years. For a year, he had noted a tremor 
when he reached for objects with his right 
hand, recurring episodes of light-headed- 
ness with visual blurring, tingling of the 
fingertips, blackouts, and heat intolerance. 
He denied mood changes but complained of 
some short-term memory difficulty (eg, 
needing to go back and check, plus requir- 
ing use of notes to remember). Neurologic 
examination revealed a resting tremor 
that intensified with movement, decreased 
associated arm swing, decreased dorsiflex- 
ion response of the right wrist in making a 
fist, cogwheeling, rigidity of the right arm, 
and sensory shading to pinprick. Audio- 
metric testing revealed sensorineural 
hearing loss. His condition was unchanged 
two and six months later. 


COMMENT 


These findings demonstrate that 
80/20 fumigant exposure in the grain 
storage industry is associated with 
signs and symptoms of extrapyrami- 
dal and cerebellar dysfunction, hear- 
ing loss, and peripheral neuropathy. 
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The patients who were most severely 
affected revealed an atypical parkin- 
sonian syndrome that included trem- 
or, gait, and locemotor imbalance, 
decreased associated movements, and 
cogwheel rigidity** Unlike many 
patients with isopathic Parkinson’s 
disease, however, voice abnormalities 
of decreased power, palilalia, micro- 
graphia, etc, were absent. Intention 
tremor was also noted in some, but 
there was no family history of tremor, 
and extrapyramidal _ resting-type 
tremor was often also present. 

United States werk force estimates 
include up to 30000 grain farmers,’ 
63000 to 86000 grain handlers,'* 2000 
government grain mspectors,’ and as 
many as 120000 grain-processing 
workers.’ Incoming grain provided an 
identifiable source of chronic, low- 
level inhalation exposures for all 
three types of grain workers who were 
evaluated here. Shipments were 
received “as is,” often without manda- 
tory transport container labeling even 
when recent or especially heavy fumi- 
gant applications had occurred.'’ His- 
torically, the fumigant mixture that 
was most often used to treat infested 
grain was a mixture of 80% CCl, and 
20% CS, by weight that formed an 
atmosphere of 52% CS, and 48% CCl, 
by molecular prevalence in air.' 

All elevator grain handlers report- 
ed being able to smell fumigant resi- 
dues when they unloaded arriving 
grain shipments, when they cleaned 
elevator bins, and curing the course of 
other job duties. Grain inspectors and 
malt laboratory workers also main- 
tained that fumigant chemical odors 
were noticeable im their workplace. 
When fumigant vapor odors are per- 
ceptible to workers, the exposure may 
be already beyond safe levels.” 

Measurements of fumigant residues 
in workplace air are available from 
previously published reports that can 
provide a rough approximation of the 
exposures encoumtered by grain 
inspectors and grain handlers. Air 
concentrations that were taken near 
the grain stream during the unloading 
of arriving shipments at a Portland, 
Ore, elevator were found to contain 
widely variable eoncentrations of 
fumigants that reached levels as high 
as 5 ppm of CS, and 1 ppm of CCl.‘ 
Inside arriving grain-loaded boxcars, 
air concentrations were measured as 
high as 44 to 327 ppm of CS, and 37 to 
1136 ppm of CCl,." Personal average 
exposures of Billings, Mont, grain 
inspectors who were engaged in grain 
sampling during four to eight hours 
have been found to range from “not 
detectable” to 0.7 ppm of CS, and 2.0 





Features Noted 


at Clinical Inspectors 
Neurologic —<—<—€—_—————_. 

Examination 1 2 
Age, y 60 48 
Exposure, y 5 27 
Cogwheel rigidity +++ +++ 
Loss of 

associated 

movements +++ ++ 
Intention tremor 0 ++ 
Resting tremor ++ (0) 
Loss of superficial 

sensation 0 tT 
NCV/EMG 

abnormalities 0 o 
Ataxic gait ++ + 
Bradykinesia 0 (0) 
Extensor plantars 0 (0) 
Hyperreflexia 0 O 
Spasticity (0) 0 
Optic atrophy 0 o 
Horizontal 

nystagmus 0 (0) 
Corneal reflexes 0 (8) 


CES gi 


* O indicates absent or normal; one plus sign, intermit- 
tent to mild; two plus signs, moderate; three plus signs, 
severe; NT, not tested; and NVC/EMG, nerve conduction 


velocity / electromyogram. 


ppm of CCL.” 

Approximately one third of all 
grain handlers and most grain farm- 
ers have applied fumigants to grain 
lots and may have actually risked 
more severe exposures than those 
obtainable from residues on incoming 
grain.' In large export faci_ities, grain 
handlers, like those described here, 
incurred repeated, acute exposures 
during fumigant application. This 
involved either periodic partial-day or 
seasonal week-long application peri- 
ods that averaged about two hours per 
workweek per year. 

One other published report! is avail- 
able that describes work practices 
comparable with those experienced by 
the elevator grain handlers in our 
sample. Levels of CS, and CCl, 
exceeded US National Institute for 
Occupational Safety and Health-rec- 
ommended short-term levels (10-ppm 
CS, and 2-ppm CCl, ceilings) but fell 
within US Occupational Safety and 
Health Administration enforcement 
limits (30- and 25-ppm ceilings, 
respectively).! Personal exposures 
over the entire work shift, which 
involved fumigating successive bins, 
exceeded the US National Institute 
for Occupational Safety and Health 
eight-hour average for carbon disul- 
fide (1 ppm). Interestingly, the US 
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Neurologic Manifestations in Grain Handlers * 





Patients 
Malt Laboratory 
Elevator Grain Handlers Workers 

lOO nnn ec e— 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21. Total 
68 65 63 +59 55 55 36 36 29 66 58 56 50 48 Tey ke R TRE 

=  s7 2s 20 14 25 18 11 8 14 13 17 85 15 11 3 3 7 Bi (ces 
$+ +++ +++ + ++ ++ ++ +++ O ++ + O ++ +++ + O ++ ++ O 17/21 
++ 0 +++ m+ ++ +4++ ++ ë +++ ++ + 0 0 ++ 0 O ++ ++ #O 15/21 
++ 0 ++ a 0 ++ ++ 0 ++ ++ ++ 0 0 O o ++ O ++ ++ 11/21 
+ O +++ a o ++ + 0 ++ ++ 0 0 0 +++ o ++ 0 ++ O 10/21 
~ 0 +++ +4 +++ ++ + +++ ++ ++ ğ ++ 0 0 + 0 0 ++ 0 0 13/21 
-+ NT ++ ++ NT O 0 0 O ++ +++ +4 + 0 0 o NT > &P NE Fe 

0 0 -+ a 0 0 0 0 O ++ +++ +4 + 0 o ++ 0 O O 8721 

0 0 o 0 o O ++ 0 ++ 0 0 0 + ++ 0 0 0 0 0 4/21 

0o ++ o 0 O 0 0 0 0 + ++ ++ 0 0 + ++ 0 0 0 6/21 

0 0 oO o o o 0 + 0 0 ++ ++ 0 O 0 O 0 0 0. S721 

0 0 o 0 o 0 0 0 0 0 ++ 0 0 0 O 0 O 0 Oo. “4734 

0 0 re) o o O 0 0 0 0 ++ 0 0 0 O ++ 0 0 ee yes 

0 re) a o 0 0 0 0 0 + O ++ O 0o ++ 0 0 0 3/21 

0 0 o 0 o 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0/21 
C Environmental Protection Agency rates and total exposure amounts may resulting from experimental expo- 


prohisited the sale or distribution of 
80/20 soivent fumigants after Janua- 
ry 1986." 

Based on studies in the viscose ray- 
on ineustry, CS, as a solvent has long 
been znewn to produce parkinsonian 
movement diserders and peripheral 
neuropathy.’*"* Carbon disulfide is 
also considered.a prototypic neurotox- 
icant ane an important reference sub- 
stance; thus, research on exposed 
groups is of special value as a metric 
for camparing the types and degrees 
of health changes associated with oth- 
er chemicals.’ Like other solvents, 
CS, produces symptoms and signs of 
impairec distal extremity sensation 
more of en than it does measurable 
decrements in nerve conduction veloc- 
ities. Jniike other solvents, CS, usual- 
ly preduces significant extrapyrami- 
dal moter dysfunction early in the 
course Di exposure.*’*'* In contrast to 
the exposures of early workers in the 
rayom industry 50 years ago, grain 
workers usually received lower level, 
contimuous expesures with peaks dur- 
ing perieds of heavy fumigant use. 
Unfortunately, to our knowledge, 
there hawe been no studies to docu- 
ment >icod or tissue fumigant concen- 
trations during or after pesticide 
appliestion, grain inspection, or grain 
hand! mg. These differences in dose 
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explain the wide clinical spectrum in 
grain workers as compared with ray- 
on workers. 

In view of electron micrograph 
studies of CS,-exposed rats that have 
revealed pronounced fragmentation 
and disruption of myelin sheaths in 
the central nervous system, we have 
begun to evaluate some of the grain 
workers in this series with cranial 
MRI techniques to detect evidence of 
structural damage, if any. So far, 50% 
(2/4) of the MRI scans (patients 13 
and 18, Table) show a pattern consis- 
tent with central demyelination. 

Seven patients in our series (Nos. 8, 
4, 6, and 12 through 15, Table) had 
abnormal nerve conduction velocities. 
All were elevator applicators aged 50 
years or over, and all but one had been 
exposed for more than 12 years. 
Unfortunately, electrodiagnostic tests 
of the peripheral nervous system have 
provided only nonspecific evidence of 
dysfunction.'”"* In addition, damage 
must be extremely severe before 
chemically induced changes can be 
identified (eg, >50% fiber loss before 
the amplitude of the evoked action 
potential is outside normal lim- 
its: 

Age has been identified as a fac- 
tor that influences susceptibility to 
chemically induced parkinsonism, 
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sures to l-methyl-4-phenyl-1,2,3,6- 
tetrahydropyridine, another neuro- 
toxicant.” Our coneern is that CS, 
may produce clinically silent damage 
in the less severely affected and often 
younger workers; this damage may 
become progressively manifest with 
the normal cell loss that accompanies 
the aging process.'*'® Exposures to dif- 
ferent levels of the same substance 
are also able to produce very different 
clinical conditions.'’ The formation of 
dithiocarbamate metabolites of CS, 
and subsequent zinc and copper diure- 
sis has been postulated as a cause of 
neurotoxicity.” Two of the previously 
described grain workers (patients 2 
and 4 of this series, Table) had abnor- 
mal urinary zinc excretion values.** 
Dithiocarbamate complexes appear to 
be capable of chelating the divalent 
cations of copper and zinc and thereby 
inhibiting metal-requiring metabolic 
enzymes crucial to catecholamine syn- 
thesis. Animal studies of labeled zinc 
levels in the presence of dithiocarba- 
mates have noted twofold to threefold 
concentration increases in blood and 
brain.*” One possible explanation for 
the extrapyramidal changes that 
accompany CS, exposure may be that 
trace metals damage extrapyramidal 
brain structures in a manner compa- 
rable with the hepatolenticular de- 
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generation that occurs in Wilson’s 
disease,’ and this could provide direc- 
tion for possible therapeutic efforts. 

The majority of neurotoxic indus- 
trial substances damage the nerve 
axon through a process of distal axon- 
opathy that produces structural inju- 
ries to neurons in both the peripheral 
and central nervous system.’ Neuro- 
toxic disorders now constitute the 
third most prevalent type of occupa- 
tional disease among the workforce in 
Sweden and Finland, for instance, 
where they are replacing the more 
traditional occupational illnesses as a 
cause of disability.”***5 The number of 
US workers exposed full-time to neu- 
rotoxic chemicals has been estimated 
at 7.7 million or 6% to 7% of the work 
force.” 

Almost all workers demonstrated 
decreased auditory activity. Whether 
this was due to noise, treatments of 
CS, and CCl, or a combined effect is 
unknown. 

While results of liver function 
studies in our patients were normal, 
long-term exposures to CCl, in 
humans have resulted in liver dam- 
age, even with low-exposure levels, 
especially when associated with ethyl 
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alcohol use.” ” Carbon tetrachloride 
has also been reported to damage the 
cerebellum and corpus striatum.”’ In 
addition, a single case report has 
linked CCl, alone to parkinsonism in a 
40-year-old chemist who was chroni- 
cally exposed to leaking vapors.” We 
therefore cannot exclude a synergistic 
effect between CS, and CCl, in the 
production of our patients’ symp- 
toms.” 

Since disulfiram (Antabuse) is 
metabolized as CS,, further study of 
extrapyramidal symptoms in patients 
who received this drug for acoholism 
is warranted.** 

Therefore, in light of current 
knowledge about health risks posed by 
industrial chemicals, the internation- 
al neurotoxic solvent research com- 
munity, under the auspices of the 
World Health Organization,**! now 
advocates certain control strategies, 
which we feel are also appropriate for 
80/20 fumigants, as follows: 

1. Routine environmental monitor- 
ing should be performed to assure 
that current exposure limits, particu- 
larly those for peak exposures, are not 
exceeded. 

2. Substitution of less toxic sol- 
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high neurotoxic hazard should be 
mandated. 

3. Comprehensive worker training 
and educational programs on hazards 
should be implemented, and their 
effectiveness should be evaluated. 

4. In situations in which current or 
retired workers are found to have 
evidence of neurotoxicity, such indi- 
viduals should be identified, trans- 
ferred to a neurotoxic chemical-free 
work environment, and undergo serial 
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uations. 

We urge careful retrospective and 
prospective analyses of all persons 
exposed to 80/20 fumigants so that 
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rates of neurologic dysfunction can be 
established. These random, self- 
selected cases might, therefore, serve 
as a focal point for sueh studies. 


We wish to thank P. L. Eichman, MD, R. 
Kanter, MD, and R. Dotson, MD, for their neu- 
rodiagnostic work; R. Henning, PhD, and S. L. 
Sauter, PhD, for their assistance and support; I. 
Weigt, for coordinating the effort, and J. Rankin, 
MD, deceased, who first recognized the unusual 
occurrence of neuropsychiatric symptoms in 
grain storage workers. 


fide metabolism to development of toxicity. Neu- 
rotoxicology 1985;4:73-80. 

22. Aaseth J, Alexander J, Wannag A: Effect 
of thiocarbamate derivatives on copper, zinc and 
mercury distribution in rats and mice. Arch 
Toxicol 1981;48:29-39. 

23. Spencer PS, Schaumburg HH: Organic sol- 
vent neurotoxicity. Scand J Work Environ 
Health 1985;11(suppl 1):53-60. 

24. Flodin U, Edling C, Axelson O: Clinical 
studies of psychoorganic syndromes among 
workers with exposure to solvents. Am J Ind Med 
1984;5:287-295. 

25. Seppalainen AM: Applications of neuro- 
physiologic methods to occupational medicine: A 
review. Scand J Work Environ Health 1975;1:1- 
14. 

26. Anger WK: Neurobehavioral testing of 
chemicals: Impact on recommended standards. 
Neurobehav Toxicol Teratol 1984:6:147-153. 

27. US National Institute for Occupational 
Safety and Health: Criteria for a Recommended 
Standard Occupational Exposure to Carbon Tet- 
rachloride, publication 77-156. US Dept of 
Health, Education, and Welfare, National Insti- 
tute for Occupational Safety and Health, Cincin- 
nati, 1975. 

28. Stevens H, Forster F: Effeet of carbon 
tetrachloride on the nervous system. Arch Neu- 
rol 1953;70:635-674. 

29. Melamed E, Lavy S: Parkinsonism associ- 
ated with chronic inhalation of carbon tetrachlo- 
ride, letter. Lancet 1977;1:1015. 

30. Fisher F: Neurotoxicology and government 
regulation of chemicals in the United States, in 
Spencer PS, Schaumburg HH (eds): Experimen- 
tal and Clinical Neurotoxicology. Baltimore, Wil- 
liams & Wilkins, 1980. 

31. Baker EL, Bus JS, Cranmer JM, et al: 
Workshop on Neurobehavioral Effects of Sol- 
vents: Consensus summary. Neurotoxicology 
1985;6:99-102. 


Carbon Disulfide Exposure—Peters et al 


= 


I EREET ae 


~ 


) 


Confidence 





in anticonvulsant therapy 





DEPAKOT Esin” 
ENTERIC-COATED TABLETS & soo: 


MONOTHERAPY m o 


rene 





es 
7 


H 


™ 125mg 


P 











Anticonvulsant 
confidence for newly 
diagnosed patients 


Efficacy 


Seizure control unsurpassed in 
appropriate seizure types 


Quality of Life 


Minimal cognitive impairment 


Safety 


Safety confirmed when used as 
anticonvulsant monotherapy 








Start with | 
DEPAKOTE!” 
MONOTHERAPY 


For anticonvulsant confidence 










Reference: 
1. Dreifuss FE, Santilli N, Langer DH, et al: Neurology 1987;37:379-385. 


` QUALITY OF LIFE 





WARNING: 

HEPATIC FAILURE RESULTING IN FATALITIES HAS OCCURRED IN PATIENTS RECEIVING VALPROIC ACID AND ITS DERIVATIVES 
EXPERIENCE HAS INDICATED THAT CHILDREN UNDER THE AGE OF TWO YEARS ARE AT A CONSIDERABLY INCREASED RISK OF 
DEVELOPING FATAL HEPATOTOXICITY, ESPECIALLY THOSE ON MULTIPLE ANTICONVULSANTS, THOSE WITH CONGENITAL META. 
BOLIC DISORDERS, THOSE WITH SEVERE SEIZURE DISORDERS ACCOMPANIED BY MENTAL RETARDATION, AND THOSE WITH OR- 
GANIC BRAIN DISEASE. WHEN DEPAKOTE IS USED IN THIS PATIENT GROUP. IT SHOULD BE USEO WITH EXTREME CAUTION AND 
AS A SOLE AGENT. THE BENEFITS OF SEIZURE CONTROL SHOULD BE WEIGHED AGAINST THE RISKS. ABOVE THIS AGE GROUP. 
EXPERIENCE HAS INDICATED THAT THE INCIDENCE OF FATAL HEPATOTOXICITY DECREASES CONSIDERABLY IN PROGRESSIVELY 
OLDER PATIENT GROUPS. 

THESE INCIDENTS USUALLY HAVE OCCURRED DURING THE FIRST SIX MONTHS OF TREATMENT. SERIOUS OR FATAL 
HEPATOTOXICITY MAY BE PRECEDED BY NON-SPECIFIC SYMPTOMS SUCH AS LOSS OF SEIZURE CONTROL. MALAISE, 
WEAKNESS, LETHARGY. FACIAL EDEMA, ANOREXIA AND VOMITING. PATIENTS SHOULD BE MONITORED CLOSELY FOR 
APPEARANCE OF THESE SYMPTOMS. LIVER FUNCTION TESTS SHOULD BE PERFORMED PRIOR TO THERAPY AND AT FREQUENT 
INTERVALS THEREAFTER, ESPECIALLY DURING THE FIRST SIX MONTHS. 





SCRIPTION: Divalproex sodium is a stable co-ordination compound comprised of sodium valproate and valproic acid in a 1:1 molar 
jonshi ormed during the partial neutralization of valproic acid with 0.5 equivalent of sodium hydroxide Chemically it is designated 


bis (2-propylpentanoate). 
ium has a molecular weight of 310.41 and occurs as a white powder with a characteristic odor. 

DEPAKOTE is an oral antiepileptic supplied as enteric-coated tablets in three dosage strengths containing divalproex sodium equivalent to 

5 mg, 250 mg or 500 mg of valproic acid. 


itive Ingredients 

5 mg tablets: cellulosic polymers, diacetylated monoglycerides, FD&C Blue No. 1, FD&C Red No. 40, povidone, pregelatinized starch (con- 
1s com starch), silica pe titanium dioxide, vanillin and other ingredients. 

250 mg tablets: cellulosic polymers, diacetylated monoglycerides, FD&C Yellow No. 6, iron oxide, povidone. pregelatinized starch (con- 
1s com starch), silica see titanium dioxide, vanillin and other ingredients. 

500 mg tablets: cellulosic polymers, diacetylated monoglycerides, D&C Red No. 30, FO&C Blue No. 2, iron oxide, povidone, pregelatinized 
rch (contains com starch), silica gel, talc, titanium dioxide, vanillin and other ingredients. 


NICAL PHARMACOLOGY: DEPAKOTE is an antiepileptic agent which is chemically related to valproic acid. it has no nitrogen or 

imatic moiety characteristic of other antiepileptic drugs. The mechanism by which DEPAKOTE exerts its antiepileptic effects has not been 

ablished. It has been suggested that its activity is related to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 

uronal membrane is unknown. DEPAKOTE dissociates into valproate in the gastrointestinal tract 

Because of the enteric coating of DEPAKOTE, absorption is delayed one hour following oral administration. Thereafter, DEPAKOTE is uni 

mly and reliably absorbed, as shown by studies in normal volunteers. Peak serum levels of valproate occur in 3 to 4 hours. Bioavailability 

divalproex sodium tablets was found to be equivalent to that of DEPAKENE® (valproic acid) capsules. Concomitant administration with 

id would be expected to slow absorption but not affect the extent of absorption. The serum half-life of valproate is typically in the range of 

to sixteen hours. Half-lives in the lower part of the above range are usually found in patients taking other antiepileptic drugs capable of 
inducti 

Eve coated divalproex sodium may reduce the incidence of the irritative gastrointesinal effects of valproate as compared to valproic 

es. 

Valproate is rapidly distributed and at therapeutic drug concentrations, drug is highly bound (90%) to human plasma proteins. Increases ir 

se may result in decreases in the extent of protein binding and increased valproate clearance and elimination. 

Elimination of DEPAKOTE and its metabolites occurs principally in the urine, with minor amounts in the feces and expired air. Very little un 

tabolized parent drug is excreted in the urine. The drug is primarily metabolized in the liver and is excreted as the glucuronide conjugate 

1er metabolites in the urine are products of beta, omega-1, and omega oxidation (C-3, C-4 and C-5 positions). The major oxidative metabo 

+ in the urine is 2-propyl-3-keto-pentanoic acid; minor metabolites are 2-propyl-glutaric acid, 2-propyl-5-hydroxypentamoic acid 

propyl-3-hydroxypentanoic acid and 2-propy!-4-hydroxypentanoic acid. 

DICATIONS AND USAGE: DEPAKOTE (divalproex sodium) is indicated for use as sole and adjunctive therapy in the treatment oF 

nple (petit mal) and complex absence seizures. DEPAKOTE may also be used adjunctively in patients with multiple seizure types which in 

ide absence seizures. 

in accordance with the International Classification of Seizures, simple absence is defined as very brief clouding of the sensorium or loss 

consciousness (lasting usually 2-15 seconds), accompanied by certain generalized epileptic discharges without other detectable clinica’ 

ins. Complex absence is the term used when other signs are also present. 

SEE “WARNINGS” SECTION FOR STATEMENT REGARDING FATAL HEPATIC DYSFUNCTION 


INTRAINDICATIONS: DEPAKOTE (DIVALPROEX SODIUM) SHOULD NOT BE ADMINISTERED TO PATIENTS WITH HEPATIC DISEASE 
t SIGNIFICANT DYSFUNCTION. 
DEPAKOTE is contraindicated in patients with known hypersensitivity to the drug 


ARNINGS: Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid. These incidents usual- 
have occurred during the first six months of treatment. Serious or fatal hepatotoxicity may be preceded by non-specific 
imptoms such as loss of seizure control, malaise, weakness, lethargy, facial edema, anorexia and vomiting. Patients 
ould be monitored closely for appearance of these symptoms. Liver function tests should be performed prior to therapy 
id at frequent intervals thereafter, especially during the first six months. However, physicians should not rely totally on 
rum biochemistry since these tests may not be abnormal in all instances, but should also consider the results of careful 
terim medical a and physical examination. Caution should be observed when administering DEPAKOTE to patients 
ith a prior history of hepatic disease. Patients on multiple anticonvulsants, children, those with congenital metabolic 
sorders, those with severe seizure disorders accompanied by mental retardation, and those with organic brain disease 
dar parte ney riat. Experience has indicated that children under the age of two years are at a considerably increased 
of developing fatal xicity, especially those with the aforementioned conditions. When DEPAKOTE is used in 
is patient , it be used with extreme caution and as a sole t. The benefits of seizure control should be 
st aby the risks. Above gts s group, experience has indica t the incidence of fatal hepatotoxicity de- 
eases considerably in progressively older patient groups. -S f i 
The drug should be discontinued immediately in the presence of significant hepatic dysfunction, suspected or apparent. 
ic dysfunction has in spite of discontinuation of drug. 
adverse effects (particularly elevated liver enzymes) may be dose-related. The benefit of improved seure contre! 
hich may ace the ae r doses should therefore be weighed against the possibility of a greater incidence of adverse effects 
yal ; TO PUBLISHED AND UNPUBLISHED REPORTS, VALPROIC ACID MAY PRODUCE TERATOGENIC EF- 
‘CTS IN THEO ING OF HUMAN FEMALES RECEIVING THE DRUG DURING PREGNANCY 
THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE WHICH INDICATE THAT THE USE OF ANTIEPILEPTIC DRUGS DURING 
YEGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
ITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE 
MILAR ASSOCIATION WITH THE USE OF OTHER ANTIEPILEPTIC DRUGS. THEREFORE. ANTIEPILEPTIC DRUGS SHOULD EE 
DMINISTERED TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL IN THE 
ANAGEMENT OF THEIR SEIZURES. 
THE INCIDENCE OF NEURAL TUBE DEFECTS IN THE FETUS MAY BE INCREASED IN MOTHERS RECEIVING VALPROATE DURING THE 
RST TRIMESTER OF PREGNANCY. THE CENTERS FOR DISEASE CONTROL (CDC) HAS ESTIMATED THE RISK OF VALPROIC ACID 
(POSED WOMEN HAVING CHILDREN WITH SPINA BIFIDA TO BE APPROXIMATELY 1 TO 2%" THIS RISK IS SIMILAR TO THAT FOR 
DNEPILEPTIC WOMEN WHO HAVE HAD CHILDREN WITH NEURAL TUBE DEFECTS (ANENCEPHALY AND SPINA BIFIDA) 
ANIMAL STUDIES ALSO HAVE DEMONSTRATED VALPROIC ACID INDUCED TERATOGENICITY. Studies in rats and human females 
imonstrated placental transfer of the drug. Doses greater than 65 mg/kg/day given tc pregnant rats and mice produced skeletal abnorma- 
s in the ing, primarily involving ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant rabbits produced fetal 
sorptions (primarily) soft-tissue abnormalities in the offspring. In rats a dose-related delay in the onset of parturition was noted 
xstnatal growth and survival of the progeny were adversely affected, particularly when drug administration spanned the entire gestation 
1d early lactation period. 
Antiepileptic should not be discontinued in patients in whom the drug is administered to prevent major seizures because of the 
rong possibility of precipitating status epilepticus with attendant hypoxia and threat to life. In individual cases where the severity and fra- 
tency of the seizure disorder are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the 
ug may be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures do not pose 
ime hazard to the developing embryo or fetus. 
The prescribing physician will wish to weigh these considerations in treating or counseling epileptic women of childbearing potential 


RECAUTIONS: Hepatic Dysfunction: See “Boxed Waring.” “Contraindications” and “Wamings” sections. 

General: Because of reports of thrombocytopenia, inhibition of the secondary phase of platelet aggregation, and abnormal coagulation 
rameters, platelet counts and coagulation tests are recommended before initiating therapy and at periodic intervals. It is emman. ar that 
tients receiving DEPAKOTE (divalproex sodium) be monitored for platelet count and coagulation parameters prior to planned surgery. Evi- 
ance of hemorrhage, bruising or a disorder of hemostasis/coagulation is an indication for reduction of DEPAKOTE dosage or withdrawal of 
erapy. 

ia with or without lethargy or coma has been reported and may be present in the absence of abnormal liver function tests. 
inically significant elevation occurs, DEPAKOTE should be discontinued. 

Since DEPAKOTE (divalproex sodium) may interact with concurrently administered antiepileptic drugs, periodic serum jevel determina- 
ons of concomitant antiepileptic drugs are recommended during the early course of therapy. (See “Drug Interactions” section) 
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Valproate is partially eliminated in the urine as a keto-metabolite which may lead to a false interpretation of the urine ketone test. 

There have been reports of altered thyroid function tests associated with valproate. The clinical significance of hese is unknown. 

Information for Patients: Since DEPAKOTE may produce CNS depression, especially when combined with another CNS depressant (e.g.. 
alcohol), patients should be advised not to engage in hazardous occupations, such as driving an automobile or operating dangerous machin- 
ery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: Valproic acid may potentiate the CNS depressant activity of alcohol. 

The concomitant administration of valproic acid with drugs that exhibit extensive protein binding (2.g., aspirin. carbamazepine. and dicu- 
marol) may result in alteration of serum levels. 

THERE ÍS EVIDENCE THAT VALPROIC ACID CAN CAUSE AN INCREASE IN SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON- 
RENAL CLEARANCE THIS PHENOMENON CAN RESULT IN SEVERE CNS DEPRESSION. THE COMBINATION OF VALPROIC ACID AND 
PHENCBARBITAL HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT SIGNIFICANT ELEVATIONS OF BARBITURATE 
OR VALPROATE SERUM LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY MONITORED 
FOR NEUROLOGICAL TOXICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED. IF POSSIBLE, AND THE BARBITURATE DOSAGE 
DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCURRING WITH THE COMBINATION OF VALPROIC ACID AND PHENY- 
TOIN. MOST REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN CONCENTRATION. HOWEVER, INCREASES IN TOTAL 
PHENYTOIN SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT 
INCREASE IN PHENYTOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE IN TOTAL SERUM PHENYTOIN WITH AN 
INCREASE IN THE FREE VS. PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE DOSAGE OF PHENYTOIN SHOULD BE 
ADJUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRODUCE ABSENCE STATUS. 

There is inconclusive evidence regarding the effect of valproate on serum ethosuximide levels. Patients receiving valproate and etho- 
suximide, especially along with other anticonvulsants, should be monitored for alterations in serum concentrations of both drugs. 

Caution is recommended when DEPAKOTE (divalproex sodium) is administered with drugs affecting coagulation, e.g.. aspirin and warfa- 
rin. (See “Adverse Reactions” section). 

Carcinogenesis: Valproic acid was administered to Sprague Dawley rats and ICR (HA/ICR) mice at doses of 0, 80 and 170 mg/ 
kg/day for two years. Although a variety of neoplasms were observed in both species, the chief findings were a statistically significant in- 
crease in the incidence of subcutaneous fibrosarcomas in high dose male rats receiving valproic acid and a statistically significant dose- 
relatec trend for benign pulmonary adenomas in male mice receiving valproic acid. The significance cf these findings for man is unknown at 


present 

Mutagenesis: Studies on valproic acid have been performed using bacterial and mammalian systems. These studies have provided no 
evidence of a mutagenic potential for DEPAKOTE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated reduced spermatogenesis and testicular atrophy at 


doses greater than 200 day in rats and greater than 90 neve in dogs. Segment | fertility studies in cats have shown doses up to 
350 day for 60 to have no effect on fertility. THE EFFECT OF DEPAKOTE (DIVALPROEX SODIUM) ON THE DEVELOPMENT OF 
THE AND ON SPERM PRODUCTION AND FERTILITY IN HUMANS IS UNKNOWN. 


Pregnancy: Pregnancy Category D: See “Warnings” section 
ing Mothers: Valproate is excreted in breast milk. Concentrations in breast milk have been reported to be 1-10% of serum concentra- 
tions. " is not known what effect this would have on a nursing infant. Caution should be exercised when DEPAKOTE is administered to a nurs- 
ing woman. 


ADVERSE REACTIONS: Since valproic acid and its derivatives have usually been used with other antiepileptic drugs, it is not possible, 
in most cases, to determine whether the following adverse reactions can be ascribed to valproic acid alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therapy are nausea, vomiting and indigestion. These effects 
are usually transient and rarely require discontinuation of therapy. Diarrhea, abdominal cramps and constipatien have been reported. Both 
anorexia with some weight loss and increased appetite with weight gain have also been reported. The administration of enteric-coated dival- 
proex sodium may result in reduction of gastrointestinal side effects in some patients? 

CNS Effects. Sedative effects have been noted in patients receiving valproic acid alone but are found most often in patients receiving 
combination therapy. Sedation usually disappears upon reduction of other antiepileptic medication. Tremor has seen reported in patients re- 
ceiving valproate and may be dose-related. Ataxia, headache. nystagmus, diplopia, asterixis, “spots before eyes,” dysarthria, dizziness, and 
incoordination have rarely been noted. Rare cases of coma have been noted in patients receiving veiproic acid alone or in conjunction with 
phenobarbital. 

c: Transient increases in hair loss have been observed. Skin rash and erythema multiforme rarely have been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and behavioral deterioration heve been reported. 

Mesculoskeletal: Weakness has been reported. 

Hematologic: Thrombocytopenia has been reported. Valproic acid inhibits the secondary phase of platelet aggregation. (See “Drug inter- 
actions” section). This may be reflected in altered bleeding time. Petechiae, bruising, hematoma formation, and “rank hemorrhage have been 
reported. (See “Precautions” section). Relative lymphocytosis and hypofibrinogenemia have been noted. Leukapenia and eosinophilia have 
also been reported. Anemia and bone marrow — have been ed. 

Henatic. Minor elevations of transaminases (e.g. SGOT and SGPT) and LDH are frequent and appear to be dose related. Occasionally. 
laboratory test results include, as well, increases in serum bilirubin and abnormal changes in other liver functior tests. These results may re- 
fleet potentially serious hepatotoxicity. (See “Warnings” section). 

Endocrine: There have been reports of irregular menses and secondary amenorrhea, and rare reports of breast enlargement and galactor- 
rhea occurring in patients receiving valproic acid and its derivatives. 

Abnormal thyroid function tests have been reported. (See “Precautions” section). 

Pancreatic. There have been reports of acute pancreatitis, including rare fatal cases, occurring ir patients receiving valproic acid and its 
derivatives. 

Metabolic: Hyperammonemia. (See “Precautions” section). 

Hyperglycinemia has been reported and has been associated with a fatal outcome in a patient with preexistent nonketotic hyperglycine- 


mia. 
Other- Edema of the extremities has been reported. 


OVERDOSAGE: Overdosage with valproic acid may result in deep coma. 

Since DEPAKOTE tablets are enteric-coated, the benefit of gastric lavage or emesis will vary with the time since ingestion. General sup- 
portive measures should be applied with particular attention being o given to the maintenance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects of valproate overdosage. Because naloxone could theoretically also 
reverse the antiepileptic effects of DEPAKOTE it should be used with caution. 


DOSAGE AND ADMINISTRATION: DEPAKOTE is administered orally. The recommended initial dose is 15 mg/kg/day, increasing at 
one week intervals by 5 to 10 mg/kg/day until seizures are controlled or side effects preclude further increases. The maximum recommend. 
ed dosage is 60 day. If the total daily dose exceeds 250 mg, it should be given in a divided regimen. 

Conversion from DEPAKENE to DEPAKOTE: in patients previously receiving DEPAKENE (valproic acid) therapy, DEPAKOTE should be ini- 
tiatec at the same total daily dose and dosing schedule® After the patient is stabilized on DEPAKOTE, a twice-a-day or three-times-a-day 
schedule may be instituted in selected patients. 

The frequency of adverse effects (particularly elevated liver enzymes) may be dose-related. The benefit of improved seizure control 
which may accompany higher doses should therefore be weighed against the possibility of a greater ncidence of adverse reactions. 

A good correlation has not been established between daily dose, serum level and therapeutic effect. However, therapeutic valproate 
— levels for most patients will range from 50 to 100 mcg/ml. Occasional patients may be controlled with serum levels lower or higher 
than this range. 

ay the DEPAKOTE dosage is titrated upward, blood levels of phenobarbital and/or phenytoin may be affected. (See “Precautions” sec- 
ton 

Patients who experience G. |. irritation may benefit from administration of the drug with food or by-slowly budding up the dose from an ini- 
tial low level. 


HOW SUPPLIED: DEPAKOTE (divalproex sodium enteric-coated tablets) are supplied as: 


125 mg salmon pink-colored tablets: 

OS | ee E PE re oe See: PPE P eer Teer (NDC 0074-6212-13) 
250 mg peach-colored tablets: 

Bottles of 100 ._.. = _..... (NDC 0074-6214-13) 


Abbo-Pac® unit dose packages of 100 
500 mg lavender-colored tablets: 


nag (NDC 0074-6214-11) 


o T ee E E OA EE ET eer TAERE . --- (NDC 0074-6215-13) 
Cha Pac® anit dese packages FOR T TA T EET _... (NDC 0074-6215-11). 
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MAT 2-3-4 + 16-17-18 
JUNE 6-7-8 - 20-21-22 
July 18-19-20 


SEFTEMBER 15-16-17 


Specal S 
July 11-12-13 + October 3-4-5 


WCRESHOPS: 
will.atsaibe considered. 


ties th= New York has to offer such as: 


CHAIRPERSON 
NEUROLOGY DEPARTMENT 


The Loma Linda University, School 
of Medicine, invites applications 
and nemmations for the position of 
Head 3f Neurology. 


A candicate should have an MD 
degree and have demonstrated 
leadersam and productivity in 
teaching and research. Experience 
in academic administration is desir- 
abie. Loma Linda University is a 
private iestitution where education 
is comducted within a Christian 
environment. The University is a 
religiously qualified, Equal Opportu- 
nity Empwyer. 


Nominatiens and applications 
should be sent to B. Lyn Behrens, 
Dean, School of Medicine, Loma 
Linda Uneversity, Loma Linda, CA 
92350. Anplications should include 
curriculum vitae and the names of 
three -eferences. Closing date for 
applications is June 15, 1988. 





NEW YORK CITY 


“Modern Dissection Techniques Of Bone, Bioplastics and Biometals” 
Neurosurgical x shia (NEURO 700) 


AUGUST 11-12-13 + 22-23-24 
OC OBER 6-7-8 + 24-25-26 


ymposia for OR Personnel only: 


The Warkshops wil emphasize a series of hands-on exercises, 
utilem- appropriate animal bones, skeletal bones, bioplastics 
anc biemetals for dissection in the cranium and spine. Methyl- 
mefthaenylate and biometals as they relate to neurosurgery 


The Mas Rex Hands-On Workshops will be held each day 
from 7 JD am to 1:00 pm at the permanent instructional facility, 
11£ E. tst Street (between Park and Lexington). The after- 
noens and evenings are free to enjoy some of the many activi- 


MIDAS REX" INSTITUTE 
HANDS-ON WORKSHOPS 


SIGHTSEEING—Bronx Zoo, Brooklyn Botanic Garden, Coney 
: Island, Empire State Building, New York Aquarium, Staten 
f Island Zoo, United Nations. 
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Faculty Positicns 


The Department of Neurology of the Univer- 
sity of lowa College of Medicine is actively 
recruiting for new faculty. A research back- 
ground is essential. Appointees are expected 
to conduct an active program of neuroscien- 
tific investigation. Responsibilities include neu- 
rologic patient care and teaching of medical 
students and residents. All faculty serve in 


full-time status. The University of lowa is an 
Affirmative Action/Equal Opportunity Employ- 
er. 


Contact 
Antonio R. Damasio, MD, PhD, 
Professor and Head 
Department of Neurology, 
University of lowa 
Hospitals and Clinics 
lowa City, lowa 52242 





ENROLLMENT: 
Send letter and check payable to “New York Symposium.” 
Surgeon—US $965.00; Resident—US $585.00 (with letter from 
Department Head); All Operating Room Personnel (RN/ORT/ 
PA/Other)—US $250.00. Mail to: 

Midas Rex Institute, 2929 Race Street, Fort Worth, Texas 76111 

— Phone (800) 433-7639, (817) 831-2604 










ART—American Museum of Natural History, Bronx Museum of 
the Arts, Brooklyn Museum, Solomon R. Guggenheim Museum, 
Metropolitan Museum of Art, Museum of Madern Art. 


MUSIC, DANCE AND THEATER—Carnegie Hall. Lincoln Center, 
Lehman Center for Performing Arts, Metropolitan Opera, and a 
wide variety of Broadway and off Broadway plays in the evenings. 


SPORTS—Baseball, football, basketball, hockey, boxing, etc. 





















Photo Credit 
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Behavioral 
Neurologist 
Board Certified 
Board Eligible 


VA Medical Center, Highland Drive, PGH., PA., 
is recruiting for Behavioral Neurologist to head 
newly established head trauma/stroke short 
term evaluation and rehabilitation unit. JCAH- 
Accredited 737-bed facility has 355 inpatient 
psychiatry beds as well as an active outpatient 
department. Our affiliation with the University 
of Pittsburgh provides the opportunity for an 
academic appointment, participation in resi- 
dent training and research. 


Contact: 
Daniel P. Van Kammen, M.D., Ph.D. 
Chief of Staff 
VA Medical Center 
Highland Drive 
Pittsburgh, PA 15206 
Telephone (412) 363-4900, Ext. 223 


The VA is an equal opportunity employer. 
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Absence of the Septum Pellucidum With Porencephalia 
A Neuroradiologic Syndrome With Variable Clinical Expression 


Luis Menezes, MD; Jean Aicardi, MD; Francoise Goutiéres, MD 


è We studied 12 patients with absence 
of the septum pellucidum associated with 
porencephalies. Seven patients had bilat- 
eral and five apparently unilateral defects 
of the cerebral mantle. The clinical mani- 
festations were relatively mild in half of 
the patients and limited to isolated partial 
seizures in one. In one case, extensive 
calcification was present adjacent to the 
defects. In two cases, the presence of a 
cleft was demonstrated only by magnetic 
resonance imaging, although it had been 
suspected by computed tomography in 
one. 

(Arch Neurol 1988;45:542-545) 


Absence of the septum pellucidum 

can be an isolated anomaly, but 
it is more commonly associated with 
other developmental abnormalities, 
including hypoplasia of the optic 
nerve (septo-optic dysplasia) or bilat- 
eral or unilateral clefts in the cerebral 
mantle, variably referred to as true or 
developmental porencephalies*’ or as 
schizencephaly.*”’ In pathologic speci- 


Accepted for publication Dec 11, 1987. 

From the Department of Pediatrics and 
National Institute of Medical Investigation (IN- 
SERM), Hôpital des Enfants Malades, Paris. 

Reprint requests to Hôpital des Enfants Mal- 
ades, 149 rue de Sévres, 75743 Paris Cedex 15, 
France (Dr Aicardi). 


Fig 1.—Complete narrow unilateral cleft (case 
7) in precentral area of left hemisphere. Single 
ventricular cavity is present anteriorly as 
result of absence of septum pellucidum. Note 
outpouching of single ventricle pointing out- 
ward and funnel-shaped depression of cortex 
at external extremity of cleft. 
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mens, absence of the septum pelluci- 
dum with porencephalies (ASPP) is 
regularly associated with other brain 
defects, in particular microgyrias and 
heterotopias. This pathologic complex 
has been extensively reviewed in the 
neuropathologic literature,*!!"" but its 
clinical and radiologic concomitants 
have been studied only recently.» 

We report 12 cases of ASPP diag- 
nosed radiologically. 


PATIENTS AND METHODS 


All patients were less than 12 years of 
age at the time of diagnosis and were 
examined clinically by two of us. They 
received neuroradiologic examinations as 
part of the evaluation of developmental 
delay in eight cases, congenital hemipare- 
sis in two cases, and partial epileptic sei- 
zures in two cases. The first four cases 
have been reported previously. Ten cases 
were collected over a five-year period (1982 
through 1986) at the Hopital des Enfants 
Malades, Paris. During the same period, 
approximately 9000 children had a com- 
puted tomographic (CT) scan of the head 
performed at the same institution. The 
diagnosis of ASPP was made by pneumo- 
encephalography in two early cases, by CT 
scan alone in eight patients, and by CT 
scan confirmed by magnetic resonance 
(MR) imaging in one. In one patient (case 
12), the CT scan was nondiagnostic, but 
MR imaging, performed because of the 
apparent lack of a septum pellucidum, 
showed characteristic findings. 


Criteria for the neuroradiologic diagno- 
sis of ASPP were (1) the absence of a 
recognizable septum pellucidum with a 
single ventricle anteriorly and (2) the pres- 
ence, on one or both sides, of clefts of the 
cerebral mantle that could be complete, 
with apparent communication between the 
pericerebral space and the ventricle (Fig 
1). In the latter case, a funne like depres- 
sion in the brain surface was usually 
present, and there might be a diverticulum 
of the lateral ventricle opposite the cortical 
depression (Fig 2). The presenee of a virtu- 
al cleft or of a pia-ependymal seam’ 
between the surface and the ventricle is 
likely in such cases. 


RESULTS 
Neuroradiologic Findings 


The neuroradiologic features of the 
12 patients are shown in Table 1. 
Seven patients had bilateral and five 
unilateral clefts. When bilateral, the 
clefts were usually asymmetric. They 
were located in the central (16 clefts) 
or precentral (three clefts) regions of 
the hemispheres. The defects in the 
brain mantle were of two types. Wide 
defects, assuming a triangular shape 
with an external base that might 
extend over a considerable portion of 
the hemisphere (Fig 3), were found on 
at least one side in five patients and 
were bilateral in two. In three of these 
patients (patients 1, 3, and 8), an 
extracerebral collection of fluid 


Fig 2.—Incomplete unilateral cleft in right sylvian region (case 9) Left, Note cortical depression 
facing ventricular diverticulum with virtual cleft in between. There is suggestion of cortical 
infolding along cleft (arrowheads). Septum pellucidum is absent. Right, Absence of septum 
pellucidum is more visible on lower cut. 
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Ventricles 
=i — _J&_$e*T_ iq ——————_—-  —a 
Clefts Frontal 
ee Ee eee LE S Horn 
Patent Location Penetration Size Biunting Diverticulum Dilatation 


E C (L) Large (L) + — + Large fluid collection L 
Narrow (B) — 
Large (R) Large cisterna magna 


Large (B) Calcifications, hypoplasia 
of cerebellum 











B 
B 
B 





Narrow Wide cisterna magna 
Narrow (R), large (L) Large pouch L 
Narrow = 
Large (B) Large fluid collection 








Narrow 2 
Narrow (L) (MR only) 
Narrow 

















IDII Divoire ;o\| D 


Narrow (MR only) 


“ASF irdicates absence of septum pellucidum with porencephalia; B, bilateral; U, unilateral; L, left; R, right; MR only, visible only on magnetic resonance image; C, 
apparer ecmplete communication between periphery and ventricle; P, incomplete cleft; plus sign, present; two plus signs, marked; and minus sign, absent. 


Fig 3.—Bilateral asymmetric wide mantle 
defects (case 4). On right side ventricular 
diverticulum is evident. Note single misshapen 
ventricular cavity and presence of extensive 
pericerebral fluid collection over both frontal 
lobes. 





Fig 5.— Bilateral wide defects (case 4). Exten- 
sive subependymal calcifications and calcifi- 
cations along margins of defect are evident. 
Fig 4.— Unilateral incomplete cleft (case 12). Left, Computed tomographic scan, originally read as normal, shows absence of 
septum pellucidum and some infolding of cortical gray matter in left sylvian area. Right, Magnetic resonance image, coronal 
euts, shows cleft beginning at top of cortical funnel-shaped depression and coursing toward ventricle without reaching it 
~ farrowheads) and confirms absence of septum pellucidum. 
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Patient/Sex/ 
Age at First 
Observation 


1/M/4 mo 


Initial 
Presentation 


2/F/9% mo 


3/F/3 mo 


Suspicion of Dandy- 
Walker syndrome 


4/F/1 wk 


5/M/9 mo 


6/M/11 mo 


7/F/3 y 3 mo Congenital 


hemiparesis 
8/F/4 y 9 mo Delayed walking 


9/M/9 y 2 mo Walking difficulties 


10/F/10 mo Congenital 


hemiparesis 
Congenital 
hemiparesis 


11/M/8y 


Head 
Circumference 


Microcephaly 
(< — 2 SD) 


Seizures 


Neuro-ophthalmologic 
Findings 
Double-contoured 
papilla; followed 
moving light but 


Mental 
Functioning 


Motor 
Abnormalities 
Hypertonia, 

tetraplegia 


unable to reach for 


objects 


Unilateral cataract 


Nystagmus, optic 


atrophy 


Microcephaly 
(< — 2 SD) 


Microcephaly 
(< — 2 SD) 
optic discs 


Macrocephaly 
(> 2 SD) 


N 


Microcephaly 
(<2 SD) 


12/M/11y 2 mo Seizures N + N N N 


Bilateral cataract 


Followed moving lights 
but unable to reach 
for objects; normal 


Hypotonia, 
hemiplegia, 
BPTS 

Hypotonia, 
hemiplegia, 
BPTS 


Hypotonia 


Hypotonia, 
tetraplegia, 
BPTS 


Hypertonia, 
tetraplegia, 
BPTS 


Hemiparesis 


Mild 
hemiparesis 

Mild 
hemiparesis, 
contralateral 
crural 
monoparesis 


Hemiparesis DD 


Hemiparesis DD 





* ASPP indicates absence of septum pellucidum with porencephalia; DD, developmental delay; MR, mental retardation; N, normal; BPTS, bilatera pyramidal tract signs; 


plus sign, present; and minus sign, absent. 


spread from the defect over the con- 
vexity, simulating a large subdural 
collection. Unilateral or bilateral nar- 
row linear slits were the only type of 
defect in seven children but could also 
be found contralateral to large 
defects. 

Such narrow clefts started at the 
bottom of the funnel-shaped cortical 
depressions and could either reach the 
ventricular cavity in its anterior or 
central part or remain at a distance 
from the ventricle. In two patients 
(cases 10 and 12), the clefts that were 
not visible on CT scans were clearly 
demonstrated by MR imaging. Infold- 
ing of the cortical gray matter along 
the lips of the clefts was sometimes 
visible. The narrow slits could extend 
up to the highest cuts but usually 
were more limited in their vertical 
extension or were visible mainly in a 
horizontal plane (Fig 4). 

Associated CT scan abnormalities 
included various deformities of the 
ventricular system, ranging from 
mild blunting of the frontal horns to 
gross distortion of the single ventri- 
cle. One child (case 4) had wide bilat- 
eral symmetric defects, extensive cal- 
cification along the ventricular epen- 
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dyma and the anterior margins of the 
clefts, and cerebellar hypoplasia 
(Fig 5). 


Clinical Findings 


The clinical features are shown in 
Table 2. The 12 cases were separated 
into three subgroups. The first sub- 
group consisted of six patients (cases 
1 through 6) with severe neurodevel- 
opmental defects, including gross 
mental retardation in association 
with bilateral neurologic signs, often 
predominating on one side. Patients 
in this subgroup were diagnosed dur- 
ing the first year of life. They were 
unable to walk, and none developed 
meaningful language. The second sub- 
group (cases 7 through 11) consisted 
of five patients with only mild neuro- 
logic signs, usually a hemiparesis, and 
with normal or near-normal mental 
functioning. Diagnosis was often 
delayed until several years of age. The 
third subgroup was represented by a 
single patient, who presented with 
isolated simple partial seizures in- 
volving the arm. 

Three other patients had seizures, 
one in the form of infantile spasms 
and one with neonatal convulsions. 


Five patients had reduced vision, 
apparently as a result of brain lesions. 
However, one child (case 1) had bilat- 
eral optic nerve hypoplasia with dou- 
bled-contoured papillae. 


Illustrative Cases 


CASE 3.—A girl was born unevent- 
fully to young, healthy, nonconsangui- 
neous parents after a 36-week gesta- 
tion. At age 3 months she was hypo- 
tonic and did not smile or follow faces, 
and her right upper limb was held in 
constant flexion. When 4 months old, 
she developed infantile spasms with 
predominantly right-sided contrac- 
tions. When hospitalized at 8 months 
of age, she appeared grossly retarded. 
She did not hold her head erect and 
did not follow visually. There was 
bilateral pendular nystagmus, and the 
optic discs were pale, suggesting optic 
atrophy. Bilateral pyramidal tract 
signs were present, with a right-sided 
predominance. Electroencephalo- 
grams evidenced left-sided hypsar- 
rhythmia. A CT scan showed absence 
of the septum pellucidum, a large 
defect occupying most of the central 
region in the left hemisphere, and a 
small funnel-shaped cortical depres- 
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sien en he opposite side, remaining at 
a discaree from the ventricular wall. 

Case @.—A 15-year-old boy with 
normal development and schooling 
had hac seizures from the age of 14 
months The attacks were initially 
frequenc(up to ten per day) and were 
partiall+ motor in type, with tonic 
elevation and contracture of the right 
upper lamb. They were followed by 
right Tcid’s paralysis lasting up to 45 
minuce= With anticonvulsant treat- 
ment tae seizures became rare and 
subsidec at 11 years of age. The elec- 
treenzephalogram repeatedly showed 
repet tiwe spikes over the left centro- 
tempera region, which have per- 
sistec. There was no motor deficit, but 
grasping with the right arm was mild- 
ly dystonic and the deep tendon 
reflexes were brisker in the right arm 
than n ~he left. A CT scan was initial- 
ly read as normal. On reevaluation, 
however the septum appeared proba- 
bly absett and a mild cortical depres- 
sion was suspected in the left central 
area. Ar MR image clearly showed an 
ineorrpl-te cleft in the left hemi- 
sphere, =xtending almost to the ven- 
tricular wall (Fig 4). 


Causative Factors 


Possilde causative factors in this 
series imeluded a history of compli- 
caved pregnancy in two cases (first- 
trimeste hemorrhage in one patient 
and tripe pregnancy in another). The 
patierts had 18 unaffected siblings 
(including two unaffected triplets in 
case Z} {n none of them was a family 
history cf similar or other brain mal- 
formation recorded. One child (case 1) 
had s 4& XYY chromosome comple- 
ment. 


COMMENT 


The association of bilateral or, less 
common y, unilateral defects in the 
cerebral mantle, variably known as 
true porencephalia*’ or schizence- 
phalic," with absence of the septum 
pellucidum is probably not fortu- 
itous.“™™" Gross and Simanyi* found 
absence =f the septum in 19 of 22 cases 
of pathowgically proved “true poren- 
cepha_y,” and few detailed pathologic 
reports specifically mention the pres- 
ence of asseptum.°*’* Miller et alè found 
absenee ef the septum in seven of 11 
cases of “schizeneephalia” diagnosed 
by CT can examination. We have 
never seen a complete septum in the 
CT scans or MR images of patients 
with defs of the cerebral mantle of 
the tyne teported in this article. 

The reasons for this association are 
unknowr Current neuropathologic 
opinion tends to consider such defects 
the resut of a clastic process that 
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occurred before the end of neuronal 
migration,'*'* rather than of an arrest 
of development, as initially proposed 
by Yakovlev and Wadsworth.?"® An 
early occurrence of the process, inter- 
fering with cell migration and cortico- 
genesis, could explain the consistent 
presence of heterotopic gray matter 
along the clefts and of micropolygyric 
cortex around their external openings 
in “true” porencephalia.*’ On the con- 
trary, such abnormalities are not seen 
in the so-called clastic porencephalias 
because the noxious event in such 
cases took place after neuronal migra- 
tion was completed.*’* The absence of 
the septum that is so frequently asso- 
ciated with clefts could also result 
from a destructive process. Indeed, 
ragged remnants of this structure 
have been found in some cases.”'' The 
presence of extensive calcification in 
patient 4 in this report is further 
argument in favor of a clastic mecha- 
nism. Such a mechanism would be 
consistent with the absence of re- 
ported familial cases.®” 

Computed tomography has greatly 
facilitated the diagnosis of ASPP and 
has made it clear that the spectrum of 
associated clinical manifestation is 
broad, ranging from quadriplegia and 
idiocy®’? to mild hemiparesis with 
normal intelligence.” Case 12 in this 
report indicates that isolated partial 
epilepsy unassociated with overt neu- 
rologic signs can be the sole manifes- 
tation of this pathologic complex. 
However, CT may fail to show narrow 
slits. Magnetic resonance imaging 
appears to be superior to CT for this 
purpose, as shown by case 12. Coronal 
and sagittal cuts as well as axial cuts 
should be obtained, as the clefts can 
be variously oriented, some lying 
mainly in a horizontal plane. The syl- 
vian-insular and _ rolandic areas 
should be carefully explored. Coronal 
cuts are also more reliable than CT for 
confirming absence of the septum 
with resulting single telencephalic 
ventricle. The latter may also be seen 
in lobar holoprosencephaly,'’*”° in iso- 
lated septal agenesis,” and in septo- 
optic dysplasia, ™”* disorders that 
may have different prognostic and 
genetic implications. The demonstra- 
tion of associated clefts of the cere- 
bral mantle establishes the diagnosis 
of ASPP, which is a nonfamilial con- 
dition and therefore permits favor- 
able genetic counseling. 


We thank C. Billard and M. A. Barthez for 
allowing us to report case 4. 
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“Modern Dissection Techniques Of Bone, Biometals and Bioplastics’”’ 


(NEURO/ORTHO 700) (Separate Hands-On Sessions) 
An Interdisciplinary Symposium for Neurosurgeons and Orthopaedic Surgeons 





co-sponsored by the 


UNIVERSITY OF WASHINGTON SCHOOL OF MEDICINE 
Department of Neurological Surgery 
Department of Orthopaedic Surgery 


and 


MIDAS REX" INSTITUTE 


Course Directors: H. Richard Winn, M.D.; William L. Lanzer, M.D.; Ray Umber, Ph.D.; Susan Mitchell, Ed.D. 
SYMPOSIUM FORMAT 


WORKSHOPS: 

The Midas Rex Hands-On Workshops will be held each day from 
7:30 am to 1:30 pm. The workshops will emphasize a series of 
structured exercises, utilizing appropriate animal bones, skeletal 
bones, bioplastics and biometals. 
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Magnetie Resonance Imaging 
in Familial Paroxysmal Ataxia 


Alain Vighetto, MD; Jean Claude Froment, MD; Marc Trillet, MD; Gilbert Aimard, MD 


è A magnetic resonance imaging study 
was pertormed im three symptomatic 
members-of two families with a diagnosis 
of acetazolamide-responsive familial par- 
oxysmai ataxia. A selective atrophy of the 
cerebellar vermis, mostly of the anterior 
part, was demonstrated in the three 
cases. The first ample documentation of a 
neuroanatomical abnormality in this con- 
dition was achieved in this study. 

(Arch Meurol 1988;45:547-549) 


F amia paroxysmal ataxia is a rare 

domizantly inherited disorder that 
was first recognized by Parker’; this 
disorder is characterized by lifelong 
recurrent attacks of cerebellar ataxia, 
dysarthria, and nystagmus. Fifteen 
kindrecs have been reported to date, 
with some individual variants in 
symptoms.*'’ A dramatic response to 
acetazolamide may be considered as a 
therapeutic criterion for this curious 
and benign condition.*'''* An anatom- 
ical basis of the disease is lacking. To 
our knewledge, no neuropathological 
study kas been performed so far, and 
computed tomographic scans have 
been described as norma].**!01.3.14 We 
have previously described the only 
two EKurepean families with familial 
paroxysmal ataxia.’'' We present here 
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Fig 1.—Brain magnetic resonance imaging in case 1. Left, Midsagittal T,-weighted image shows 
severe atrophy of cerebellar vermis. Right, Coronal T.-weighted image at level of posterior part of 
fourth ventricle demonstrates midline atrophy and enlargement of superior cerebellar cistern 
contrasting with sparing of hemispheres. 


the magnetic resonance imaging 
(MRI) findings obtained in three 
members of these two families. A 
selective atrophy of the cerebellar 
vermis was documented in each case, 
providing for the first time an ana- 
tomical marker to this condition. 


PATIENTS AND MRI STUDY 


The three patients available for the 
present MRI study have been described 
elsewhere”! Diagnoses have been estab- 
lished by clinical criteria, family history, 
and normal findings from biochemical 
workup. Only a brief summary of pertinent 
clinical data will be provided here. 


REPORT OF CASES 


Case 1.—A 20-year-old man had had 
episodes of gait ataxia, slurred speech, and 
nystagmus since the age of 10 years." 
Symptoms lasted from 30 minutes to one 
hour and recurred spontaneously almost 


on a weekly basis. A nystagmus in lateral 
and upward gaze was the only remarkable 
finding during asymptomatic periods. Ace- 
tazolamide, 250 and then 500 mg daily, was 
given in 1986, and this drug treatment had 
resulted in a subtotal relief of spells. 

CASE 2.—A 62-year-old woman had pre- 
sented with episodic ataxia since the age of 
24 years.’ Attacks lasted from one to three 
hours and recurred almost daily without 
precipitating faetors. She was symptom 
free between episodes, with a gaze nystag- 
mus as the only permanent clinical finding. 
Therapy with acetazolamide, 250 mg daily, 
started in 1982, was beneficial with a near- 
total suspension of spells. 

Case 3.—A 38-year-old man was the son 
of patient 2. Similar attacks had occurred 
in patient 3 since the age of 28 years ata 
frequency that ranged from one episode 
per week to one episoce per month.’ An 
examination during an attack revealed 
trunkal and limb ataxia of the cerebellar 
type, dysarthric speech, and a centrifugal 
nystagmus that was elicited in a lateral 
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Fig 2.—Brain magnetic resonance imaging in case 2. Midsagittal T,-(left) and T,-(right) weighted 


images show similar findings to those in case 1. 





Fig 3.—Brain magnetic resonance imaging in case 3. Midsagittal T,-weighted image demon- 
Strates atrophy limited to anterior part of cerebellar vermis, above primary fissure. 


and upward gaze. A nystagmus was the 
only abnormality that persisted between 
spells. Therapy with acetazolamide, 250 mg 
daily, was started in 1979, and it had 
resulted in a virtual exclusion of ataxic 
episodes. 


METHODS 


Magnetic resonance imaging was per- 
formed on a 0.5-tesla superconducting sys- 
tem (Magniscan 5000; Thomson CGR, Buc, 
France) with T,- (repetition time, 500 ms; 
echo time, 21 or 26 ms) and T,- (repetition 
time, 2000 ms; echo time, 60, 120, and 180 
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ms) weighted spin echo pulse sequences. 
Images were acquired in the sagittal (cases 
1 through 3), coronal (case 1), and axial 
(case 2) planes, using 7-mm-thickness sec- 
tions. 


RESULTS 


In the three cases, severe atrophy of 
the cerebellar vermis was demon- 
strated on midsagittal cuts. In atroph- 
ic regions, folia were visible as a con- 
sequence of diffuse enlargement of 
vermian sulci, with these abnormali- 


ties being suggestive of a primarily 
cortical atrophy. The whole vermis 
was affected in cases 1 and 2, with a 
slight predominance of lesions in the 
anterior vermis (Figs 1 and 2). In case 
3, atrophy was limited to the latter 
region, comprising the lingula, central 
lobule, and mostly the culmen (Fig 3). 
In keeping with the prevalence of 
atrophic changes in the anterior ver- 
mis, the primary fissure that sepa- 
rated the anterior and posterior lobes 
of the cerebellum was markedly wid- 
ened, and the superior cerebellar cis- 
tern was enlarged in each case. The 
fourth ventricle was moderately 
enlarged in the three cases. Both 
paramedial sagittal cuts and coronal 
cuts revealed that atrophy was 
remarkably limited to the cerebellar 
midline. The hemispheres were of nor- 
mal size and foliation, and only mild 
changes could be visualized in their 
innermost part, adjacent to the ver- 
mis. The vermian atrophy contrasted 
also with the normal morphology of 
the brain stem and the cervical cord. 


COMMENT 


We have identified with MRI a 
severe atrophy that was limited to the 
cerebellar vermis in three symptom- 
atic members of two unrelated fami- 
lies with an unequivocal diagnosis of 
acetazolamide-responsive familial 
paroxysmal ataxia. To our knowledge, 
the present study is the first one to 
provide ample documentation of a 
neuroanatomical abnormality in this 
condition. Such a finding is certainly 
not coincidental. Atrophy has a simi- 
lar distribution in each case, with a 
predominance of lesions in the anteri- 
or vermis. Its selectivity to the mid- 
line region correlates well with clini- 
cal manifestations of trunkal ataxia, 
dysarthria, and gaze nystagmus. We 
have found a single brief mention of a 
previous case in which both MRI and 
computed tomographic examinations 
showed cerebellar atrophy.’ It is not 
known from this abstract, however, 
whether atrophy was limited to the 
vermis, as in our cases, or more wide- 
spread. It is still premature to antici- 
pate from this limited series of 
patients that atrophy of the vermis 
should be present in every case of 
autosomal dominant paroxysmal 
ataxia. Farris et al? have reported 
normal MRI findings in a case that 
presented with vestibulocerebellar 
ataxia, which is a related condition, 
although clinically distinct from 
familial paroxysmal ataxia, in which 
attacks are dominated by vertigo and 
diplopia. This finding, in contrast 
with ours, suggests that familial vari- 
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ants im clinical presentation may be 
correlated to different anatomical 
patternseef involvement, and that ver- 
mian atrophy may represent a dis- 
tinctive marker of the condition illus- 

Our ceta indicate that acetazol- 
amide-responsive familial paroxys- 
mal aama should be classified among 
atropaic diseases of the cerebellum. 
Tapograsnhy of an atrophy that pre- 
dominates in the superior vermis is 
remimscnt of a distribution of histo- 
patho oœeal lesions seen in long-term 
aleohel abuse” and late cerebellar cor- 
tical atrophy of both sporadic” and 
familml eccurrence.'* Magnetic reso- 
nance mEmages described in some 
patierts with the latter disease are 
very simmlar to the ones reported 
here.” Æ clinical profile of Holmes’ 
familial zerebellar ataxia shows some 
similerifies with familial paroxysmal 
ataxic a a dominant mode of inheri- 
tance ard cerebellar symptoms that 
involve mostly gait and eye move- 
ments ame main features of both con- 
ditions. =volution differentiates con- 
spicucusy the two entities. Intermit- 
tency of clinical manifestations repre- 
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sents a unique feature of the familial 
paroxysmal ataxia face to all other 
instances of cerebellar atrophies. 
Actually, we are not aware of any 
other example of a heredoatrophic 
condition of the brain with such an 
evolutive profile. 

Arguments exist for a metabolic 
abnormality in familial paroxysmal 
ataxia. Carbohydrate metabolism has 
been found to be altered in some 
patients, including ours. It has been 
suggested that a partial defect in the 
pyruvate dehydrogenase enzyme com- 
plex (PDEC), leading to accumulation 
of pyruvate, lactate, and alanine, may 
be a causative factor.*!*!! This hypoth- 
esis has recently received strong sup- 
port with the demonstration of a 
reduction from 50% to 60% of control 
values of PDEC activity of a patient’s 
leukocytes. Reynolds and Blass” 
have shown in the cat that the anteri- 
or cerebellar vermis is the region of 
the brain that has the lowest pyruvate 
oxidation rate. Therefore, as these 
authors suggested, a partial deficit of 
activity in the PDEC, although insuf- 
ficient to impair carbohydrate metab- 
olism elsewhere, could selectively 
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effects of Lioresal may be additive to those of alcohol and other CNS depressants. 
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at regular intervals, since deterioration in seizure control and EEG have been reported 
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MEDICAL STAFF FELLOWSHIPS 
FOR JULY 1988 


The Office of the Clinical Director, National In- 
stitute of Neurological and Communicative 
Disorders and Stroke (NINCDS), National In- 
stitutes of Health (NIH), Public Health Service 
(PHS), announces openings for Medical Staff 
Fellowships. The postdoctoral fellowships are 
available to study Electromyography, Clinical 
Neuropharmacology, Infectious Disease in- 
cluding Neuro-AIDS, Experimental Therapeutics, 
and Developmental and Metabolic Disease. 
Research efforts of the NINCDS Clinical Neuro- 
sciences Program embrace the entire range of 
neurosciences research. The scientific staff of 


‘over 500 men and women conducts research in 


basic disciplines and clinical areas relating to 
neurological and communicative disorders. 
Broad opportunities for training and experience 
in both the fundamental and clinical neuro- 
sciences are available. 


For the NIH Medical Staff Fellowship Program 


| (MSF), candidates must be U.S. citizens or resi- 
| dent aliens and must be graduates of accredited 


medical (or osteopathic) schools and have 
satisfactorily completed an internship. Can- 
didates will typically have completed their 
residency training before entering on duty. The 
salary is $32,000 and the MSF is eligibie for an- 
nual stipend increases of $2,000. Moving ex- 
penses are paid. The initial appointment is for 
two years with extensions up to five years possi- 
ble. The program affords the MSF the opportuni- 
ty to participate in clinical and laboratory 
research. 


The position is located in Bethesda, Maryland. 
For further position information, interested can- 
didates should contact: 


Mark Hallett, M.D. 

Clinical Director, NINCDS 
Bldg. 10, Room 5N226 
National Institutes of Health 
9000 Rockville Pike 
Bethesda, Maryland 20892 
301-496-1561 
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Patients’ Perspectives of the Role of Care 
Providers in Amyotrophic Lateral Sclerosis 


Analee E. Beisecker, PhD; Ann Kuckelman Cobb, PhD, RN; Dewey K. Ziegler, MD 


@ intergwews with 41 patients with 
amyotrepfic lateral sclerosis regarding 
their perspectives of the roles of doctor, 
nurse, amckallied health personnel showed 
that ematinal support, information, and 
access to assistive devices were the pri- 
mary expectations that they held for each 
of these professional roles. In addition, 
physiciamsewere expected to evaluate the 
progress cœ the disease, help with imme- 
diate prob ems, and continue research to 
find a cum. Patients wanted to see a 
physician at each clinic visit. In being 
given theckagnosis of amyotrophic lateral 
sclerosis, »atients expected the physi- 
cian to be straightforward, honest but not 
premature, sensitive to patients’ readi- 
ness for mmrmation, and to convey some 
degree ot ope. Patients were accurate in 
their knewEdge of the disease, but came 
to the clini= expecting help in managing 
the iliness. 

(Arch Neurol 1988:45:553-556) 


uch has been written in the social 
scien@ literature about the 
respective roles of doctor and 
patient.” 4 distinction has also been 
suggestel between disease—the bio- 


~ logical protess—and illness—the indi- 


vidual’s experience of the disease.‘ 
Cobb and Hamera‘ have discussed the 
need for physicians who care for 
patients with amyotrophic lateral 
sclerosis (LS) to concern themselves 
specifically with the illness, ie, the 
disease £ Ë is experienced by patients 
in the day-to-day management of 
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symptoms. Janiszewski et alf ap- 
proach this perspective in their dis- 
cussion of functional stages of ALS, as 
do Newrick and Langton-Hewer’ in 
their study of common symptoms and 
practical problems of management in 
motor neuron disease. 

Our study was designed specifically 
to elicit the patient’s perspective of 
the ALS experience, particularly the 
role of the doctor and other health 
personnel in caring for persons with 
ALS. Several authors’? have sug- 
gested that the nurse might be the 
appropriate primary care person, but 
research regarding actual desire for 
seeing a physician was limited. We 
wanted to know if patients want to see 
a doctor each clinic visit, and what it 
is that they want or expect from the 
physician in a case like ALS, where 
treatment is largely supportive and 
symptomatic, as opposed to curative. 
Newrick and Langton-Hewer’ indi- 
cated that a majority of their patients 
expressed dislike for attending clinic, 
and we examined whether this was 
also true of our sample. 


PATIENTS AND METHODS 


Forty-one patients with ALS were inter- 
viewed in the University of Kansas Medi- 
cal Center Muscular Dystrophy Associa- 
tion Neurology Clinic, Kansas City, 
between February 1986 and January 1987. 
The clinic is organized using a team 
approach. The nurse acts as team coordi- 
nator, and consults by telephone with the 
speech therapist, occupational therapist, 
and physical therapist prior to each clinic 
session. Patients requiring these services 
are seen in the neurology clinic itself, 
rather than being sent to other clinics, as a 
means of consolidating effort and conserv- 
ing the energy of both patient and caretak- 
er. A dietitian, orthotist, nurse psycholo- 
gist, and medical equipment supplier are 
on call. The nurse makes preclinic tele- 
phone calls to each patient in order to 
anticipate and arrange for special services. 


Patients and family members are given the 
nurse’s telephone number and are encour- 
aged to contact the nurse with any ques- 
tions that may arise between clinic visits, 
which are scheduled at two- to three- 
month intervals, or as needed. The nurse 
also consults with local ALS society per- 
sonnel prior to each clinic visit, attends 
support group meetings, and submits infor- 
mation for their newsletter. Patients are 
seen by a neurologist at each clinic visit. 

Subjects for the study included virtually 
all patients attending the elinic over the 
one-year period of time. Because we were 
interested in their perceptions in relation 
to a clinic setting, we interviewed subjects 
only on their second or subsequent visits, 
after they had had some experience within 
the setting. We conducted interviews in the 
clinic itself, and companions who accompa- 
nied the patient were ineluded in the pro- 
cess. We used a qualitative research meth- 
od, presenting questions in an open- 
ended manner, using a semistructured 
interview schedule as a guide. This allowed 
patients themselves to identify additional 
concerns. For example, the issue of disclo- 
sure, ie, how the patient was told he/she 
had ALS, emerged spontaneously and was 
then incorporated into later interviews. 
Some questions were drawn from the work 
of Kleinman et al, and others were devel- 
oped by the investigators. The schedule 
consisted of 22 questions. The ones to be 
discussed here can be grouped into five 
major categories as follows: 

1. Disclosure: When the issue of how 
patients were told they had ALS was incor- 
porated into later interviews, respondents 
were asked not only how they were told, 
but whether they found the disclosure 
style appropriate or not, and how they 
would like to have been told. 

2. Knowledge and problems: We asked 
what the patients’ understanding of ALS 
was, and what the chief problems that it 
caused were. 

3. Goals for the clinic visit: We asked 
this question to elicit the patients’ views of 
the value of a clinic visit, and whether the 
goals they held would correspond to, or be 
in conflict with, these that physicians gen- 
erally would hold. 
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4. Role of health care providers: We 
asked patients whether or not it was 
important to them to see a physician at 
each clinic visit. We asked specifically how 
they thought (1) physicians, (2) nurses, and 
(3) allied health personnel could help, and 
about things that these practitioners had 
said or done that were both helpful and 
unhelpful, or, in their view, wrong. We 
solicited specific examples of helpful and 
unhelpful behaviors. 

5. Treatment expected, results expected: 
Questions about treatment and results 
were asked to ascertain whether patients 
expected treatment of a curative nature, or 
whether they identified more supportive 
therapies as part of the physician’s role, as 
part of the nurse’s and allied health per- 
sonnel’s role, or both. 


RESULTS 
Disclosure 


Of those patients responding to this 
question (N = 35), 24 described a dis- 
closure style that could be categorized 
as straightforward, even blunt. Of 
these 24, 19 found this an acceptable 
method of being given a diagnosis of 
ALS. In three of the negative 
instances, patients perceived that the 
physician himself was upset at having 
to give the diagnosis. One of these 
patients stated, “There is no good way 
to tell a person they have ALS. There 
would be, if there were a cure, but 
since there’s not....” In twe of the 
other negative reactions, both persons 
felt that the diagnosis was given pre- 
maturely, before there was sufficient 
testing. Three patients were also told 
that the disease was fatal within one 
to two years of time, leaving no sense 
of hope. In describing what he felt 
would be a more appropriate style, 
one of these persons said, “Id tell a 
patient I thought he probably had 
ALS, but not tell him that it was fatal 
until I got to know him better. I 
wouldn’t go into great detail the first 
visit. After some testing, it would be 
time to sit down and discuss it.” 

The issue of lengthy testing to 
establish a diagnosis, however, cre- 
ates a disclosure dilemma for the phy- 
sician. Patients sometimes may feel 
that the physician knows more than 
he/she is willing to tell, rather than 
perceiving that the physician simply 
is not yet sure of the diagnosis and is 
telling all that is known. Nine 
patients described a disclosure style 
that we categorized as gradual. Of 
those, five found this approach unac- 
ceptable. In three of these cases, con- 
siderable time did elapse between the 
appearance of first symptoms and a 
definitive diagnosis of ALS. While 
some of the frustration was directed 
at the process itself, these patients 
also felt that the information given 
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Table |.—What Patients Understand 
About Amyotrophic Lateral Sclerosis 


No. of 
Category Responses 


Neuromuscular, muscle 
weakness, disabling 

Progressive 

No known cause, 
treatment, or cure 

Not much, don't 
understand 

Causes physical 
limitations 

Variation in types and in 
patient progress 


them by doctors was insufficient, and 
one felt the doctors had not sat down 
with her and “openly discussed their 
thoughts,” ie, presented alternatives, 
before initiating a therapy that 
proved to be unhelpful. 

One of the angriest responses to 
this question came from a woman 
whose husband, his family members, 
and the physician had withheld the 
diagnosis from her for five months. 
Her symptoms continued to progress, 
until a sister finally suggested it 
sounded like ALS. Confirmation then 
followed from a confrontation with 
the husband and doctor. A theme that 
runs throughout her interview is the 
“patient’s right te know,” and she 
advised physicians to “come out and 
be honest.” Her demand is in keeping 
with the recommendation of medical 
ethicists.” 

This theme of honesty was also 
stated by many of the patients who 
were satisfied with the physician’s 
disclosure style. However, many were 
emphatic in stating that the doctor 
must know the patient, and be sensi- 
tive to how much the patient is willing 
to hear at the time of diagnosis. For 
some, finally having a label for their 
symptoms was sufficient at the first 
visit. Others expected more informa- 
tion but were unable to ask for it, still 
others pressed for more information 
than the physician may have planned 
to give. Thus, honesty, maintenance of 
hope, and sensitivity to patients’ 
receptivity to information emerged as 
major concerns related to how doctors 
should tell patients they have ALS. 


Knowledge, Problems, and Fears 


Responses to the question, “What 
do you understand about ALS?” could 
be grouped into six categories, as 
shown in Table L Although some 
patients said they did not know much 
about ALS, several of these same indi- 
viduals went on to list a number of 
accurate facts about the disease. Oth- 
ers said that even though they knew 





Table 2.—Chief Problems Amyotrophic 
Lateral Sclerosis Has Caused 


Category 
Physical 
Life-style, mobility problems 
Communication problems 
Activities of daily living 
Swallowing, breathing difficulties 
Sleeping problems 
Pain 
Psychological 
Attitudes of others 
Dependency 
Loss of self-worth 
Uncertainty 
Prisoner in own body 
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much about ALS, they understood 
nothing, a reference to the fact that 
they shared with professionals the 
frustration of having a disease of 
unknown cause. And one patient 
stated, “I don’t really want to know 
much about it....I’m hoping to get 
better.” In general, patients were 
accurate in their knowledge of ALS, 
and none (except perhaps this latter 
person) made statements contrary to 
accepted medical facts. 

The chief problems caused by ALS, 
from the point of view of the patients, 
are listed in Table 2. By far the largest 
number of responses addressed physi- 
cal limitations, related especially to 
life-style changes necessitated by the 
progress of the disease. Communica- 
tion problems, difficulties with swal- 
lowing and breathing, and problems 
with performing activities of daily 
living such as bathing, dressing, and 
eating were frequently mentioned. 

In contrast to the findings of 
Newrick and Langton-Hewer,’ only 
one person mentioned pain as a prob- 
lem, and this was an individual who 
had had a gastrostomy tube inserted 
the previous week and was still having 
some postoperative discomfort. Only 
two people mentioned problems with 
sleep. 

Since the responses to questions 
about goals for clinic visit and expec- 
tations regarding the roles of doetor, 
nurse, allied health personnel, treat- 
ments, and results could be similarly 
categorized, they are shown together 
in Table 3. Each is discussed separate- 
ly below. 


Goals for Clinic Visit 


Patients often came to the clinic 
without a specific goal. They were 
given an appointment and came in 
response to it; however, few stated 
any dislike for attending clinic. One 
family member did state that he and 
the patient did not see great value in 
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Goals for 
Clinic 


Category Visit 


Find a cure 
Help wit immediate problem 





* Number represent number of patient responses. 


coming the clinic, but it was one 
way of g=tting out of the house, and 
they felt he need for a continuing link 
to the irstitution. Only one patient 
actively wiced her distress at coming, 
which hax increased with the progress 
of the dSease, and the difficulty of 
manipulacing a wheelchair into and 
out of a zar. Care givers sometimes 
expressec their own goals for coming, 
eg, to obmain information on manag- 
ing the p-tient’s care at home. 


Role-of Health Care Providers 


The Dector.—In response to the 
question «f whether it was important 
to see a pysician at each clinic visit, 
31 patiencs stated that it was. Four 
persons iadicated that a nurse could 
do about the same things for them 
that a doctor could, although one cau- 
tioned thet this should be “a qualified 
nurse thet we saw routinely.” Two 
responders who found it unimpor- 
tant to see a physician remarked that 
they had sonfidence that “clinic per- 
sonnel” would see to it that they got 
whatever elp was needed. 

At first we thought that the desire 
to see a dector might be based on the 
length of t me since diagnosis, and one 
person dic say that it was important 
to see the loctor only on the first visit. 
After tha., he said the nurse could 


handle regular visits and refer to the 


doctor ony when “something inter- 
esting is happening with the patient.” 
He felt thst nurses had more compas- 
sion, and -he ability to show it, and 
the docto’s time would be better 
spent doing research. Responses from 
other pateents, however, suggested 
that there was no significant differ- 
ence in amount of time since diagnosis 
and the desire to see a physician in the 
ALS clinic 

Statemeats regarding perceptions 
of how the-doctor could help were the 
same as patients’ reasons for wanting 
to see a physician in clinic: emotional 
support, evaluating progress, giving 
information, and referral to services. 
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Table 3.—Goals, Roles, and Treatments and Results Expected * 


How Doctor 
Can Help Can Help 


None /dikn't know/can’t 18 7 (“can’t”) 9 26 12 
Emotional support / caring alta 12 15 3 5 
Evaluate progress of disease 6 15 asr 8 6 
ES i 7 5 9 11 6 

A: 4 Y TE 2 

ar? 3 Py as 8 


Access © specific treatment 
(assisiive devices) 












Results 
Expected Expected 


How Nurse Treatment 












The themes of hope giving and caring 
were prominent in these responses. 
Hope did not appear to mean hope for 
an immediate cure—although in some 
instances this was the case—but rath- 
er it meant a show of concern, and 
evidence that all services possible 
would be made available, that 
research would continue, and that the 
patient would not be abandoned by 
the physician. 

Most of the statements made about 
ways doctors had been unhelpful or 
“wrong” related to physicians encoun- 
tered prior to the patient’s association 
with this clinic, and included giving 
misinformation or withholding infor- 
mation, inappropriate disclosure 
style, disagreement over treatment 
plan, and not seeming to have time for 
the patient. 

The Nurse and Allied Health Person- 
nel.—As seen in Table 3, providing 
information was one of the major 
roles that patients expected of the 
nurse. Several noted that it was 
important to them that they could 
contact the clinic nurse at any time to 
get information, and felt that the pre- 
clinic phone calls were also helpful, 
especially in arranging and coordinat- 
ing team services. While they linked 
obtaining assistive devices primarily 
to allied health personnel, they also 
saw the nurse as facilitating access to 
these services. Patients were able to 
identify obtaining assistive devices 
with the occupational therapist, com- 
munication helps with the speech 
therapist, exercises with the physical 
therapist, and nutritional counseling 
with the dietitian, although they had 
a limited understanding of the range 
and types of services these profession- 
als could provide. 

As a theme, caring emerged in the 
interviews in relation to both nurses 
and physicians. Statements about the 
nurse as caring included the follow- 
ing: “(The nurse] is very concerned 
and most patients feel very comfort- 
able calling her with prob- 





lems....[The nurse] cares and it 
shows.” 


Treatment Expected, Results Expected 


As can be seen in Table 3, by far the 
major response to questions concern- 
ing treatment and results was “none” 
or “don’t know.” A number of 
patients’ statements contained ac- 
knowledgment of a lack of curative 
treatments for ALS, but they did 
derive value from such items as phys- 
ical assessment and emotional sup- 
port from clinic personnel. Again, 
statements such as “Nothing medi- 
cal,” “Just that someone cares,” “Con- 
tact with people,” and “Hope and 
encouragement as a result of talking 
with the doctor about any problems or 
questions that have arisen between 
visits...” underscore the supportive 
nature of what it is patients expect 
when they come to the clinic. 


COMMENT 


Three major conclusions can be 
drawn from this study. First, this 
group of patients preferred a straight- 


forward disclosure of the diagnosis of | 


ALS, but not without certain cautions, 
which are diseussed below. Second, 
the patients were aecurate in their 
knowledge of the disease process but, 
in coming to the clinic, were seeking 
information primarily about the ill- 
ness, ie, how to manage the effects of 
the disease on a day-to-day basis. 
Chief problems they identified, such 
as life-style changes and mobility 
problems, exemplify this. Third, these 


patients wanted to see the doctor at — 


each clinic visit, and while they looked 
exclusively to the physician regarding 
certain physical aspects of the dis- 
ease, they expected emotional support 
and information from all clinic per- 
sonnel, the physician included. 

When we began the study, we did 
not expect patients to be as positive as 
they were about how they were given 
the diagnosis of ALS. Frequently, in 
clinical practice and at the support 
group meetings, patients would angri- 
ly describe being told, “You have ALS. 
You will be in a wheelchair in six 
months, and probably dead in two 
years. There’s no reasen to come back 
to see me. There’s nothing I can do.” 
Gould has noted this same phenome- 
non, with patients being told, essen- 
tially, “Go home and die.” This cer- 
tainly is “straightforward” disclo- 
sure, but stripped of any of the posi- 
tive aspects our patients identified as 
important. They had three precau- 
tions regarding straightforward dis- 
closure. First, they expected to be told 
honestly, but only after sufficient 
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testing had been done (even though 
some expressed frustration at the 
lengthiness of this process). Second, 
they expected the doctor to either 
know them or to be sensitive to the 
amount of information they were 
ready to hear at the time of diagnosis, 
an expectation that is of course very 
difficult for a physician to meet. And 
third, they expected to be left with 
some sense of hope. This might take 
the form of offering ongoing support- 
ive services, rather than saying “noth- 
ing can be done,” or noting that the 
disease progresses differently in dif- 
ferent people, rather than telling 
patients they have two to three years 
to live. 

It is possible that the reason most 
of our respondents found the disclo- 
sure style of their physicians accept- 
able was that many of them received 
the final diagnosis in a neurology clin- 
ic, from neurologists who were very 
familiar with ALS and who also knew 
the kinds of supportive services avail- 
able. Neurologists who rarely see 
patients with ALS can supplement 
their scientific knowledge of the dis- 
ease with information about what can 
be done therapeutically in the face of 
a devastating diagnosis. Janiszewski 
et al® contend that the multidisciplin- 
ary approach, with an emphasis on 
what the patient can do, rather than 
what he/she cannot do, provides a 
“system of support and hopefulness” 
that sustains patients, families, and 
staff. Community physicians might 
themselves feel more hope if they 
could refer to a team that provides a 
variety of services. 

Another important component of 
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appropriate disclosure was avoiding 
overwhelming the patient with too 
much information, too soon. Several 
patients mentioned the usefulness of 
giving written materials that can be 
read by patients and family members 
at their own pace, after the initial 
shock has worn off. We would further 
suggest that the clinic nurse contact 
patients at one-week intervals for a 
period of time immediately after diag- 
nosis, to provide support and informa- 
tion and to schedule physician 
appointments if warranted. This 
would give patients a clear message of 
concern and support, and would allow 
them time to absorb the diagnosis, 
formulate questions, and signal readi- 
ness to know more about the disease 
and the management of the illness. 

Amyotrophic lateral sclerosis is a 
disease for which most of the care is 
provided in the home. Patients and 
family members should be given 
access to publications that address 
home management of problems asso- 
ciated with ALS (ef, references 15 
through 24). 

In this study, patients felt that it 
was important to see a physician each 
clinic visit. The few respondents who 
did not feel that it was important 
tended to define the doctor’s role as 
more curative, saying that since doc- 
tors “can’t make me well,” or “can’t 
prescribe anything,” the nurse could 
do as well or better. They also saw the 
doctor as the person to answer “phys- 
ical” questions or to deal with specific 
symptoms, such as excessive pain, 
should they arise. This emphasis on 
physical aspects of the disease and the 
allocation of this expectation to the 
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role of the physician is particularly 
clear in Table 3, where evaluation of 
the progress of the disease, finding a 
cure, and help with immediate prob- 
lems are categories exclusive to the 
role of the physician. Doctors, nurses, 
and allied health professionals were 
all seen as facilitating access to spe- 
cific treatments, and patients were 
realistic in expecting primarily assis- 
tive devices as treatment modalities. 

It is possible that our respondents’ 
desire to see a doctor is induenced by 
the fact that they are accustomed to 
this structure. Further research is 
needed to determine whether a neuro- 
logic clinical nurse specialist, skilled 
in physical assessment, who saw 
patients on a continuing basis, would 
be equally well accepted. 

Rabin” has stated that the most 
important therapy for patients with 
ALS is the encouragement that the 
physician gives, and Gould’ reminds 
us that since there are no medical 
cures to offer, physicians need to 
remember that medicine was a heal- 
ing art long before there were specific 
effective agents for any illness. Our 
study supports both of these state- 
ments, showing that these patients 
expect emotional support and caring 
from the doctor as well as from the 
nurse and allied health professionals. 
It is one of the major components 
constituting the patient’s perspective 
of the role of the physician in the 
treatment of ALS. 
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MUSEURIS—Chicago Academy of Sciences, Chicago Historical Society, Museum of Contemporary Art, Art Institute of Chicago, Field Museum of Natural History. 
SIGHTSEE™G—Shedd Aquarium, Adler Planetarium, Buckingham Fountain. eee g 
PERFORMING ARTS—Chicago Symphony Orchestra, Lyric Opera of Chicago, ballet, recitals, concerts and opera. : a 
SPEC ATOS SPORTS—White Sox in Comiskey Park, Cubs in Wrigley Field, Sting (soccer) in Chicago Stadium, Bears 
at Soldier Field, Blackhawks in Chicago Stadium, and horse racing year round. 
ENROLLMENT: Send letter and check payable to “Chicago Symposium.” Surgeon—US $965.00: 
Resident—US $585.00 (with letter from Department Head); All Operating Room Personnel (RN/ 
ORT/PA/Other)—US $250.00. 
Mail to: 


Midas Rex Institute, 2929 Race Street, Fort Worth. Texas 76111 
Phone (800) 433-7639, (817) 831-2604 
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FACIAL NERVE DISORDERS 


A Multi-Disciplinary Symposium at 
MOUNT SINAI SCHOOL OF MEDICINE 
NEW YORK 


Friday, 24 June 1988 
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Program Directors: Avrim R Eden, MD and 
David M Simpson, MD. 
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Neurologist 


SC/BE neurologist to join BC 
urologist in busy multi- 
specialty group practice. 
=callent professional, financial 
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“he beautiful Lakes Region 

e central New Hampshire. 
EEG/EMG/EP training necessary. 


Reply and CV to: 


Thomas N. Ward, M.D. 
Laconia Clinic 

724 Main Street 
Laconia, NH 03246 


Information: The Mount Sinai Center for Facial Nerve 
Disorders 
Box 1191, Mount Sinai Medical Center 
New York, NY 10029-6574 | 
Telephone: (212) 241-2309 
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Motoneuron Uptake From the Circulation of 


the Binding Fragment of Tetanus Toxin 


Paul S. Fishman, MD, PhD, Donald R. Carrigan, PhD 


@ Tetanus toxin enters the central ner- 
vous system from the systemic circulation 
after it is internalized by motoneuron ter- 
minals at the neuromuscular junction. We 
have demonstrated that the atoxic bind- 
ing fragment (C-fragment) of tetanus tox- 
in is internalized preferentially by moto- 
neurons. We examined the distribution of 
C-fragment after intravenous injection in 
the nervous systems of mice by immuno- 
histochemical methods. All animals re- 
mained asymptomatic until killed one to 
two days after injection. C-fragment was 
found only within neurons with processes 
outside the blood-brain barrier. Large 
motoneurons of the spinal cord showed 
the greatest accumulation of C-fragment. 
Motoneurons of brain-stem nuclei (partic- 
ularly facial and trigeminal), also showed 
substantial label of C-fragment. Small 
amounts of C-fragment were detected in 
dorsal root ganglion cells. Affinity of a 
systemically distributed substance for 
synaptic components, as well as an inabil- 
ity to cross the blood-brain barrier, may 
lead to its preferential localization in 
motoneurons. 

(Arch Neurol 1988;45:558-56 1) 
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Tetanus toxin enters the central ner- 

vous system (CNS) from the sys- 
temic circulation with the highest 
efficiency of any known protein.' The 
route of entry seems to be through 
binding of the toxin at nerve endings 
in the periphery that lack a blood- 
brain barrier.2 Binding to a specific 
ganglioside-containing receptor is fol- 
lowed by internalization of the toxin 
by endocytosis and retrograde axonal 
transport to cell bodies within the 
CNS.** Previous studies with radiola- 
beled tetanus toxin showed that the 
toxin was localized primarily in moto- 
neurons after a systemic injection.‘ It 
has been difficult to delineate further 
the distribution of systemically 
administered toxin because its high 
toxicity (1 to 2 ng/kg) does not permit 
adequate labeling of the CNS in 
experimental animals.’ The 47-kilo- 
dalton carboxy-terminus fragment of 
the heavy chain of tetanus toxin (C- 
fragment) contains the binding site of 
the toxin? Although C-fragment 
binds to nervous system tissue in a 
manner identical to that of tetanus 
toxin, it lacks the toxicity of the 
native toxin.” Using immunohisto- 
chemical testing, we hoped to deter- 
mine clearly the neuronal populations 
capable of internalizing C-fragment 
from the systemic circulation. 
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METHODS 


Adult mice of the C57 Black-6 strain 
were anesthetized with pentobarbital sodi- 
um (5 mg/kg). The inferior vena cava, 
exposed during a laparotomy was injected 
with a solution of C-fragment (Calbio- 
chem) in phosphate buffer. Volumes 
ranged from 50 to 150 „L, and the total 
amount of C-fragment injected ranged 
from 0.1 to 0.6 mg. Nine animals that 
recovered from the surgical procedure 
were allowed to survive from 18 to 48 
hours. No animal in this study developed 
signs of clinical tetanus. After death, ani- 
mals were perfused with saline followed by 
4%  phosphate-buffered formaldehyde. 
Fixed tissue was cut on a cryostat and 
free-floating 75-um sections were incu- 
bated overnight in a selution of hyperim- 
mune sera raised in rabbits against puri- 
fied C-fragment. Antisera were diluted 
1:2000 in 5% normal goat sera with 0.4% 
octyl phenoxy polyethexy ethanol (Triton 
X-100). Bound antibody was visualized 
using the avidin-biotin-peroxidase meth- 
od.'' Tissue sections were taken from 
throughout the neuraxis, including whole 
dorsal root ganglia, and the entire brain 
stem was sectioned and incubated. 


RESULTS 


All animals showed labeled popula- 
tions of neurons within the CNS. 
Degree of labeling varied with the 
amount of C-fragment injected. No 
variation in labeling was seen over the 
survival intervals from injection. The 
two animals killed 48 hours after 
injection were more difficult to evalu- 
ate because of transneuronal spread 
of C-fragment out of motoneurons 
into the surrounding neuropil. This 
transneuronal spread has been previ- 
ously described following intramuscu- 
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S- together and all animals showed the 


500 pm 


Fig 1.— Spiral cord sections from mouse injected with 0.5 mg of 


C+4ragmeat 2D hours before being killed. Sections had been reacted to 
localize C-fragment by immunohistochemical methods. Left, Cervical 
cord with many large intensely C-fragment-positive neurons in ventral 
harn ‘arraws). All labeled cells are in known locations of motoneurons. 
Lapeled fers in ventral horn entry zone (arrowhead) are also seen. 
Section is lightly counterstained with thionin. Center, Lumbar cord 
section saowing intensely labeled motoneurons in both flexor and 
extensor @roup locations (arrows). Right, Higher magnification view of 
labeled lumbar motoneurons. Stained processes are visible (arrows) as 
weil as Canular reaction product within cytoplasm of cell bodies 


(arrowheads): 


lar injection of tetanus toxin and C- 
fragment.'** Tissue sections from all 
levels of each animal were incubated 


same distribution of label. 

Large motoneurons from the cervi- 
cal and lumbar enlargements were 
mest heavily labeled (Fig 1). These 
cells ‘reeuently had many dark gran- 
ules in their cytoplasm, typical of the 
appearance of substances that have 
been internalized by endocytosis and 
reach the cell body by retrograde axo- 
na transport (Fig 1, right).'* Ventral 
horn neurons were labeled throughout 
the core, but usually without the 
intensity of large putative limb moto- 
neurons. Motoneurons of cranial 
nerve nucle: also labeled well in all 


Ss trigeminal motor nucle- 
Tus and the facial nueleus (Fig 2) 


shewed arge numbers of neurons 
with granular reaction product. The 
hypoglossal nucleus and dorsal motor 
nueleus of the vagus were somewhat 
less well abeled. The abduceus nucle- 
us and the oculomotor nucleus (Fig 3) 
showed Eabeled neurons in all ani- 
mais, although labeling of these nuclei 
was less prominent than that of other 
eranial nerve motor nuclei. Pregangli- 
onic autonomic neurons, such as those 
of the intermediolateral column of the 
thoracic spinal cord, accumulated C- 


_ fragmentas well, but not to the extent 


movtoneurens of the same level (Fig 
4). C-fragment was detectable within 
dorsa! roct ganglion cells, but in small 


| 
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of C-fragment 24 hours before being killed. Section has been reacted for presence of C-fragment. 
Both facial nuclei (arrows) are well labeled, although individual neurons are not clearly delineated 
due to transneuronal spread. Label in abducens nucleus is also visible (arrowneads). 


amounts compared with motoneurons. 
This difference between sensory and 
motor cells was most easily evaluated 
in comparing the consistent intense 
labeling of trigeminal motor nucleus 
neurons with the weakly labeled pri- 
mary sensory cells of the trigeminal 
mesencephalic nucleus, both of which 
were occasionally included in the 
same tissue section (Fig 5). 

In general, the antisera used in this 
study showed high specificity and sen- 
sitivity in localizing C-fragment in 


fixed nervous system tissue, with one 
significant exception. Three normal 
mice, not injected with C-fragment, 
had their entire neuraxis sectioned 
and incubated with anti-C-fragment 
sera in the same manner as the exper- 
imental animals. Antisera bound to 
non-C-fragment determinants dif- 
fusely labeled the dorsal horn (Fig 4) 
and the nucleus of the spinal tract of 
the trigeminal nerve. This binding 
was not blocked with cencentrations 
of normal sera as great as 10% and 
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: - Fig 3.—Section through mesencephalon at level of third nerve nucleus of mouse injected with 0.6 
= mg of C-fragment 18 hours before being killed. Section has been reacted for presence of 
 C-fragment. There is detectable label in third nerve nucleus (arrows), but labeling is significantly 
“(che less intense than for spinal motoneurons despite dense cluster of motoneurons. Section is lightly 

_ counterstained with thionin. CA indicates cerebral aqueduct. 








_ Fig 5.—Section through mesencephalon of same mouse in Figs 1 and 4. Faintly labeled primary 
= sensory neurons of trigeminal mesencephalic nucleus are visible (arrowhead) and can be 
compared with more heavily labeled motoneurons in trigeminal motor nucleus (arrow). 


E 


= Fig 6.— Section through brain stem of mouse injected with 0.4 mg of C-fragment 18 hours 
being killed. Intense labeling of neuropil in area postrema is shown (star). Labeled motoneurons in 
_ hypoglossal nucleus are also visible (arrow). 

a 


4 _  §60 Arch Neurol—Vol 45, May 1 






















au ` 
A 
500 pm 





Fig 4.—Section through thoracic spinal cord 
from same mouse as in Fig 1 (0.5 mg of 
C-fragment was injected 20 hours prior to 
mouse being killed). Labelec preganglionic 
sympathetic neurons are visible in intermedio- 
lateral column (arrow). More heavily labeled 
motoneurons are found in ventral horn (arrow- 
head). Non-C-fragment-associated antisera 
binding accounts for label in dorsal horn 
(stars). 


could not be eliminated by further 
diluting the immune sera without loss 
of C-fragment-related binding as 
well (dilutions of >1:10000). This may 
represent binding to a natural ligand 
for the tetanus toxin receptor with 
antigenic similarity to C-fragment. 
Neuropil adjacent to areas that nor- 
mally lack a blood-brain barrier, such 
as the base of the third ventricle and 
the area postrema of the fourth ven- 
tricle (Fig 6) were also well labeled. 
Neurons in nuclei known to project to 
these regions were not labeled in ani- 
mals examined in this study. 


COMMENT 


The distribution of C-fragment 
found in this study is consistent with 
the distribution of tetanus toxin by 
other investigators.*’ It is also similar _ 
to the distribution of endogenous 
plasma proteins and other exogenous 
proteins injected intravenously. The 
distribution of albumin and globulin 
has been demonstrated by immunocy- 
tochemical mapping and all cell types 
with processes outside the blood-brain 
barrier have been labeled.'*'’ Horse- 
radish peroxidase given intravenously 
has also labeled these same cell types 
with histochemical techniques.'* Most 
of these studies do not comment on 
whether some cell types were more 
heavily labeled than others, and this _ 
may relate to the difficulty in labeling 


these cells despite high serum concen- © 


trations. Recently, Yamamoto et al!’ 
described differential accumulation of 
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serum proteins (particularly albumin) 
in motoneurons. There is close corre- 
spondence of the distribution of albu- 
min saown in their work to that of 
C-fragment in this study, with large 
somatse motoneurons showing the 
most mense labeling. Tetanus toxin 
and (fragment enter the nervous 
system at much lower concentrations 
than ether substances, and this 
relates to the higher affinity of recep- 
tor-mediated endecytosis.” The distri- 
bution ef accessible tetanus toxin 
recepters may aceount for the prefer- 
ence @ motoneurons to take up C- 
fragment. Although tetanus toxin 
recepters are found on all neurons, 
they are highly concentrated in syn- 
aptosoma! fractions’ Concentration 
of receptors for poliovirus in synap- 
tosome as recently been reported as 
well.” Affinity of a substance for syn- 
aptic cenmmponents, as well as an inabil- 
ity to sress the blood-brain barrier, 
may lead it its preferential accumula- 
tion in motoneurans that, unlike sen- 
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sory neurons, have a synaptic termi- 
nal outside the blood-brain barrier. 
This form of selective uptake by moto- 
neurons of tetanus toxin and poliovi- 
rus, which have receptors on all neu- 
rons, has been called “apparent motor 
tropism” by Brown et al.® Access of 
the agent to its receptor clearly con- 
tributes to the distribution of clinical 
and pathological manifestations of 
both tetanus and paralytic poliomyeli- 
tis. 

We did find a hierarchy of accumu- 
lation of C-fragment among cell popu- 
lations with processes outside the 
CNS: spinal motoneurons > brain- 
stem motoneurons > ocular motoneu- 
rons > preganglionic neurons > pri- 
mary sensory neurons. 

This distribution of C-fragment 
accumulation in the mouse resembles 
the distribution of affected cell popu- 
lations in amyotrophic lateral sclero- 
sis (ALS) in humans. Large motoneu- 
rons innervating the limbs are the 
neurons most severely affected in 
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ALS in humans, and also appeared to ; nS 


accumulate the most C-fragment in 
this study in mice. The difference in 
accumulation of C-fragment between 


certain neuronal populations is less E 
striking when compared with the dif- _ 


ference in regional pathologic find- 
ings seen in ALS, where preganglionic 
neurons and ocular motoneurons can 


be minimally affected despite mas- 
sive spinal and bulbar motoneuron 
loss.™ It is possible that uptake of an — 
injurious substance by motoneurons 


plays a role in the distribution of 


pathologic findings seen in ALS. We 
have demonstrated that the binding 


fragment of tetanus toxin can serve as 


an excellent probe of entry into moto- — 


neurons from the bloodstream. 
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Hisiory of Neurology 


Egas Moniz and Internal Carotid Occlusion 


José M. Ferro, MD 


è Egzas Moniz discovered cerebral 
angiocraphy in 1927 and introduced leu- 
kotom" as a form of treatment of mental 
iliness fœ which he received the Nobel 
Prize in 1548. His work on occlusive cere- 
brovasculer disease is less known. In 
1937 ne originally described internal 
carotic occlusion as documented by angi- 
ography. Biseobservations and comments 
on the clirical, pathogenic, and therapeu- 
tic aspects cf internal carotid thrombosis 
are reweveec. 

(Arce Neuso! 1983;45:563-564) 


Hees MĐniz was the first chairman 
of Nearelogy at the University of 
Lisbom His two major accomplish- 
ments were the discovery of cerebral 
angiography in 1927 and the introduc- 
tion of leaketomy as a form of treat- 
ment ef mental illness, for which he 
received the Nobel Prize in 1949. 
Monz wrete more than 100 reports 
on cerébr«! angiography. He also pub- 
lished, im French, Italian, and Ger- 
man, three textbooks on this topic. 
The desciptions by Moniz! of the 
angiographic aspects of cerebral 
tumors sneurysms, and arteriove- 
nous malzormations are well known. 
Less a-teation has been paid to his 
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Case 3. Irregular stump of right occluded internal carotid ertery. 


work on occlusive cerebrovascular dis- 
ease, namely, internal carotid occlu- 
sion, which he originally observed in 
1931, 20 years before the well-quoted 
report by C. M. Fisher.‘ 

His first case dates from 1931, but 
Moniz waited for a second case to 
present itself before describing his 
new angiographic finding. That hap- 
pened three years later. In the next 
year he reported these two observa- 


tions in a Portuguese medical jour- 
nal, and in 1937 he reported four 
cases of internal carotid thrombo- 
sis that were published in a French 
journal.® Herein is a review of some 
of the aspects of his criginal descrip- 
tions. 


REPORT OF CASES 


CasE 1.—A male alcoholic of 52 years 
experienced sudden but transient paresis 
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of the right arm. Later, hemiplegia devel- 
oped, which was also transient. Some days 
later, he had difficulty in speaking, more 
marked hemiparesis, and the aphasia grew 
progressively worse. Cerebral angiography 
showed that “On the left only the external 
carotid can be seen to be injected. On the 
right ... two anterior cerebral arteries can 
be seen and the corresponding pericallosal, 
but only one Sylvian group is visible.”’ 

Case 2.—A 40-year-old man had internal 
carotid thrombosis that presented as a 
space-occupying lesion. He had a history of 
headaches, progressive left hemiparesis, 
and left-sided numbness. The diagnosis of 
cerebral tumor was the most probable one. 
Cerebral angiography was performed, 
showing right carotid occlusion. Despite 
this angiographic aspect and because of 
the progressive course of the illness and 
the finding of papilledema, the patient was 
operated on. Instead of a neoplasm, only a 
large area of softening was found. Never- 
theless “he improved a bit after sur- 
gery.” 

Case 3.—A 46-year-old man with a pain- 
ful syphilitic paraplegia who had asymp- 
tomatic traumatic carotid thrombosis 
attempted suicide with a gunshot on the 
right lateral aspect of his neck. Sixteen 
years later he suffered a minor stroke, 
causing slight right arm weakness. Cere- 
bral angiography disclosed on the symp- 
tomatic side “a dilated internal carotid, 
markedly angulated,” but no other abnor- 
malities. On the right, asymptomatic, side 
“the internal carotid appears as cut, leav- 
ing an irregular stump.” Moniz comments 
that “it is probable that the bullet had 
touched the internal carotid and that this 
was the cause of the thrombosis” (Fig- 
ure). 


COMMENT 


All these observations and other 
aspects of carotid lesions were col- 
lected in a book published in Barcelo- 
na, Spain, in 1941.: However, only in 
1947 did Moniz presented his observa- 
tions in English, during the meeting 
of the British Neurological Surgeons 
that took place in Lisbon.’ That is 
probably the reason why Moniz’s work 
in this field is rarely quoted in the 
English literature. 
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In his publications on carotid 
thrombosis, Moniz stressed the cru- 
cial role of angiography for the diag- 
nosis of internal carotid artery (ICA) 
occlusion: “thromboses of the internal 
carotid in its cervical course are of 
great interest, for before the days of 
angiography, this diagnosis was not 
made; its existence was not even 
thought of.”’ He also noted the impor- 
tance of taking delayed roentgeno- 
grams to detect near to total occlu- 
sion. 

Concerning symptomatology and 
prodromal transient ischemic attacks, 
Moniz wrote the following: “there is a 
hemiplegia due to internal carotid 
thrombosis in not very old subjects 
presenting, in general, prodromal 
symptoms... fleeting paraesthesias 
in the limbs... temporary forgetful- 
ness of words.” The various modes of 
onset did not pass unnoticed to his 
sharp mind: “Permanent and serious 
paralyses which go on to hemiplegia 
after some days or weeks... and take 
some hours to become established 
may also appear in attacks or take the 
form of apoplexy.” He was also aware 
of asymptomatic ICA occlusion: 
“However extraordinary it may seem 
there are also complete thromboses of 
the internal carotid without symp- 
toms of hemiplegia.”’ Moniz discussed 
the several factors that might explain 
this range of symptom severity: (1) 
the speed of thrombosis, (2) the paten- 
cy and size of the anterior communi- 
cating artery, (3) the anastomosis 
between the internal and external 
carotid arteries, which he described in 
detail, and (4) the possibility of embo- 
lization from the ICA thrombus. 

Concerning neurovascular exami- 
nation Moniz noted that the palpation 
of the carotid arteries was an unreli- 
able measure of their patency. Moniz, 
however, never mentioned ausculta- 
tion of the neck vessels as part of the 
physical examination of patients sus- 
pected of having carotid disease, nor 
the detection of carotid bruits. In his 


eases of ICA occlusion, Moniz consid- 
ered atherosclerosis, typhoid fever, 
syphilis, trauma, and Berger’s disease 
as the most probable causes. 

In an attempt to improve contralat- 
eral circulation, Moniz suggested a 
form of “EC-IC [external carotid to 
internal carotid] bypass”: “One should 
not forget the help that may come 
from the external carotid and its 
anastomosis with the internal carot- 
id...it may be possible to perform 
surgery in these cases in order to 
increase the auxiliary blood flow to 
the internal carotid.” Expressing 
skepticism about this and other surgi- 
cal procedures, such as the resection 
of part of the occluded carotid, Moniz 
comments: “We cannot yet draw defi- 
nite conclusions about the operations 
already performed” and concludes: “in 
spite of the surgical therapy used up 
to now...we hope that other more 
efficacious methods will make their 
appearance.” Unfortunately, some 50 
years later, after the negative results 
of the external carotid to internal 
carotid bypass study, and while carot- 
id endarterectomy is subjected to con- 
trolled studies, stroke specialists are 
faced with almost the same doubts 
and hopes that went through the mind 
of Moniz. 
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THE UNIVERSITY OF FLORIDA 
Department of Neurosurgy 


and 
MIDAS REX” INSTITUTE 


Course Directors: Joseph C. Cauthen, M.D.; William A. Friedman, M.D.; Robert Murray, Ph.D.: Susan Mitchell, Ed.D. 


WORKSHOPS: 


The Wad. s Rex Hands-On Workshops will be held each day from 7:30 am 
to 1:20 pm. The workshop will emphasize a series of hands-on exercises, 
utiliz™g appropmate animal bones, skeletal bones, bioplastics and bio- 
met=sfamdisseetion in the cranium and spine. Methylmethacrylate and 
biom=tass, as they are related to neurosurgery will also be considered. 


ACCT MMMODATIONS: 





Buer VSia Palace, 1900 Buena Viste Drive. Lake Buena Vista, FL 32830. 
Phom 00) 432-2920 in Florida; (305) 827-3333 outside Florida 


POST-DOCTORAL 
FE.L@WSHIPS AND GRANTS 
FOR RESEARCH 
REL. TING TO THE CAUSE 
ASD TREATMENT OF 
MBP TINGTON’S DISEASE 


The Hunimgon’s Disease Society of Amer- 
ica, Inc. asnounces its second round of 
| 1988 fesewships and grants to be award- 

ed for research at the basic and clinical 
levels recating to the cause and treatment 
of Huntineten’s Disease. 


Applicanss from accredited medical 
schools aadiuumiversities will be considered 
for a imee number of annual grant and 
fellowshe awards. 


Fellowshe awards, designed to help prom- 
ising young 2ost-dectoral investigators in 
the early sages of their careers, and 
grant aware, available to all investiga- 
tors, camy stipends comparable to NIH 
funding, witi a maximum of $30,000. All 
awards dife the potential for renewal. 


Deadline fo completed applications is 
August 1a, 2988. 


DIRECT INQUIRIES TO: 
Huntingtər = Disease Society of America 
145 West 22nd St, 6th floor 
New fork, NY 10011-2420 
212) 242-1968 


SYMPOSIUM FORMAT 


CREDITS: 
C.M.E. credit available 
ENROLLMENT: 


Write to: 


Board Certified Neurologist seeks 
BC/BE Neurologist to join busy prac- 
tice on the Mississippi Gulf Coast. 
Two major contiguous hospitals. EEG, 
24-hour EEG, Sleep Lab, EMG, EP, CT 
and MRI. 


All inquiries and curriculum vitae 
should be sent to: 

Dr. Sydney A. Smith 

1110 Broad Avenue 

Suite 600 

Gulfport, MS 39501 

(601) 868-5493 


Send letter and check payable to “Orlando Sympcsium”” Surgeon- 
US $965.00; Resident-US $585.00 (with letter from Department Head); 
All Operating Room Personnel (RN/ORT/PA/Other)-US $250.00. 


Midas Rex Institute, 2929 Race Street, Fort Worth, Texas 7611 Y, 
Phone: (800) 433-7639, (817) 831-2604. 


Assistant or Associate Professor position 
available for SLEEP DISORDERS CENTER 
DIRECTOR. The Department of Neurology 
at Texas Tech University Health Sciences 
Center in Lubbock, Taxas is seeking a 
Board Certified/Eligible Neurologist, with 
expertise in Sleep Diserders and EEG to 
direct the recently cseated Center for 
Sleep Disorders of the Texas Tech Univer- 
sity Health Sciences Center. This is a 
tenure-Track, full-time academic position 
with excellent opportunities for research 
and clinical activities. The Center for 
Sleep Disorders serves as the sole referral 
unit for sleep disorders in the Texas 
Panhandle and Eastern New Mexico. 


Send letter of inquiry, Curriculum Vitae 
and three references te: 
Gustavo C. Romar, M. D. 
Associate Professer and Acting 
Chairman 
Department of Neurology 
Texas Tech University 
Health Sciences Center 
Lubbock, Texas 78430 


Texas Tech University is as Equal Opportunity, 
Affirmative Action Employer. 








MIDAS REX* INSTITUTE 


WEST PALM BEACH CO) MIDAS REX INSTITUTE 


“Modern Dissection Techniques Of Bone, Bioplastics and Biometals” 


Neurosurgical Symposia (NEURO 700) 


JULY 6-7-8 + 21-22-23 SEPTEMBER 28-29-30 
AUGUST 8-9-10 - 29-30-31 OCTOBER 12-13-14 + 31-Nov. 1-2 


Special Symposia for OR Personnel only: May 9-10-11 + July 18-19-20 » October 17-18-19 





MAY 19-20-21 
JUNE 13-14-15 


WORKSHOPS: The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones. biop astics and 
biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate to neurosurgery will also be considered. 
The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent instructional facility, 529 25th Street, 
West Palm Beach. The afternoons and evenings are free to enjoy some of the many activities that the Palm Beach area has to offer such as: 


SPECTATOR SPORTS—Baseball, Jai Alai, Greyhound Racing, Polo, Golf, Tennis, 
Sailing. 

PARTICIPANT SPORTS—Golf, tennis, swimming, sailing, racquetball. 
ATTRACTIONS—Lion Country Safari, Whitehall (Henry Flagler mansion), Hibel 
Museum of Art, Science Museum, Morikami Museum, Nerton Art Gallery, 
Society of the Four Arts. | 
SHOPP!NG-—in the old world style is Worth Avenue with some of the best boutiques 
in the world and many other malls and stores throughout Paim Beach COUNTY, 









ENROLLMENT: Send letter and check pay- 
able to “Palm Beach Symposium: Surgeon— 
US $965.00; Resident—US $585.00 (with letter 
from Department Head); All Operating Room 
Personnel (RN/ORT/PA/Other)—US $250.00. 4 
Mail to: 













Midas Rex Institute, 2929 Race Street, Fort 
Worth, Texas 76111 Phone (800) 433-7639, 
(817) 831-2604 
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DINING—There are 2,000 restaurants to ia 
choose from in the area with many boast- pfesesa 
ing 5 star ratings.  . a 
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CINCINNATI 


June 8-9-10, 1988 


“Modern Dissection Techniques of Bone, Biometals, and Bioplastics” 
(NEURO 700)* 
a Neurosurgical Symposium 
co-sponsored by 
The Department of Neurosurgery 
UNIVERSITY OF CINCINNATI MEDICAL CENTER 
in affiliation with 
GOOD SAMARITAN HOSPITAL 
CHRIST HOSPITAL 
MAYFIELD NEUROLOGICAL INSTITUTE 


and 
MIDAS REX” INSTITUTE 
Course Directors: John M. Tew, Jr., M.D.; Susan Mitchell, Ed.D.; Michael Vail, Ph.D. 
SYMPOSIUM FORMAT 


WORKSHOPS: 

The Midas Rex Hands-On Workshops will be held each day from 7:30 am 
to 1:30 pm. The workshop will emphasize a series of hands-on exercises, 
utilizing appropriate animal bones, skeletal bones, bioplastics and bio- 
metals for dissection in the cranium and spine. Methylmethacrylate and 
biometals, as they are related to neurosurgery will also be considered. 
Guest lecturers will present clinical aspects of spinal and cranial pro- 
cedures and video tapes of clinical procedures will be available. 
CREDITS: 

C.M.E. credit available 


ACCOMMODATIONS: 

The Westin Hotel at Fountain Square, Cincinnati, Oho 

Phone: (513) 621-7700 

ENROLLMENT: 

Send letter and check payable to “Cincinnati Symposium.” Surgeon- 
US $965.00; Resident-US $585.00 (with letter from Department Head); 
All Operating Room Personnel (RN/ORT/PA/Other)-US $250.00. 
Write to: 

Midas Rex Institute, 2929 Race Street, Fort Worth, Texas 75111, 
Phone: (800) 433-7639, (817) 831-2604. 











“There will be a simultaneous Orthopaedic Symposium (Ortho 700) at the same time ina separate room. Hospitality and some lectures will be combined. 
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Septic Thrombosis of the Cavernous Sinuses 


Mark — DiNubile, MD 


® Cavernous sinus thrombosis may 
oceur as a complication of infectious and 
noninfectious precesses. Septic thrombo- 
sis of he cavernous sinuses most com- 
monly fellows infections of the middie 
third o the face due to Staphylococcus 
aureus Other antecedent sites of infec- 
tion inelude paranasal (usually sphenoid) 
sinusitis. dental abscess and, less often, 
otitis media. Fever is a nearly constant 


finding but headache may not be promi- | 


nent. Feriorbital edema, chemosis, pro- 
ptosis, and limitation of extraocular move- 
ments specially lateral gaze) develop in 
almost all recognized cases. Involvement 
of the opposite eye frequently appears 
within wo days following the onset of 
unilatesi signs. Although computed 
tomography may be helpful, magnetic res- 
onance imaging is probably the diagnos- 
tic precedure of choice. Treatment 
includes appropriate antibiotics and, 
oftentimes. surgical drainage of the pri- 
mary focus o' infection. Less than half of 
the pat@ats recover completely; the mor- 
tality rae is approximately 30%. 

(Arch Neurol 1988;45:567-572) 


Spntic thrombosis of the dural 
venous sinuss is a rare but often 
catastrophie@complication of a variety 


- of infectious processes. Bacterial men- 


ingitis and paranasal sinusitis may be 
complicated by superior sagittal sinus 
thrembosis, an entity associated with 
a morvality rate of nearly 80%.!2 
Patients in whom thrombosis of the 
lateral sinus develops, almost invari- 
ably as a consequence of acute or 
chronic etitis media and mastoiditis, 


Aceeptedifer publication Jan 6, 1988. 

Frem ‘he Division ef Infectious Diseases, 
Department of Medicine, Cooper Hospital/Uni- 
versity M@diea! Center, University of Medicine 
and Dentistry of New-Jersey, Robert Wood John- 
son Medie! Scheol at Camden. 

Reprint requests to Division of Infectious Dis- 
eases, Department of Medicine, Cooper Hospital/ 
Universit, Medieal Center, 1 Cooper Plaza, Cam- 
den, NJ 08103 (Dr DiNubile). 
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recover completely in three quarters 
of the cases. The cavernous sinuses 
are the most commonly involved of 
the dural venous sinuses and consti- 
tute the subject of this review. The 
prognosis for this disease is interme- 
diate between lateral and superior 
sagittal sinus thrombosis. Although 
there is often no direct evidence that 
the thrombus itself is infected, cases 
of cavernous sinus thrombosis are 
presumed to be “septic” when the 
primary process is an infection. 


NEUROANATOMY 


The two cavernous sinuses are 
formed by the separation of the layers 
of the dura mater (Figs 1 and 2). 
These trabeculated cavities are con- 
nected by the intercavernous sinuses 
and surround the sella turcica. Each 
cavernous sinus is located at the base 
of the skull superolaterally to the 
sphenoid air sinuses, the walls of 
which are composed of thin bone, 
which may be partially incomplete 
(Fig 1). In some areas, the cavernous 
sinus may be separated from the 
sphenoid air sinuses by only small 
amounts of soft tissue.** 

The oculomotor and trochlear cra- 
nial nerves, along with the ophthal- 
mic and maxillary branches of the 
trigeminal nerve, course along the lat- 
eral wall of the cavernous sinus. 
Within the center of the sinus itself 
are contained the abducens nerve and 
the carotid artery with its surround- 
ing sympathetic neural plexus (Fig 2). 
These latter structures are more 
medially situated and, thus, closer to 
the sphenoid air sinuses. 

The dural venous sinuses and the 
cerebral veins that they drain have no 
valves. Flow is determined by pres- 
sure gradients. Blood from the facial 
veins enters the ophthalmic veins and 
then the cavernous sinuses, which also 
receive blood from the sphenoid and 
middle cerebral veins. The cavernous 


sinuses empty into both the superior 
and inferior petrosal sinuses and ulti- 
mately into the internal jugular 
veins. 


PREDISPOSING INFECTIONS 


Infections of the face, especially the 
medial third or “muzzle” area, are the 
most frequent primary foci associated 
with septic thrombosis of the cavern- 
ous sinuses.“ Bacteria entering the 
facial vein and pterygoid plexus from 
these sites may be carried to the cav- 
ernous sinus through the ophthalmic 
veins. In the preantibiotic era, 
approximately two thirds of the 
reported cases resulted from facial 
infections. Overall, nearly half of the 
well-documented cases in the medical 
literature are secondary to infections 
of the face.' Gram-positive bacteria, 
particularly Staphylococcus aureus, 
are usually the pathogens under these 
circumstances. 

Sinusitis involving the sphenoid 
and ethmoid air sinuses has become 
increasingly recognized as a predis- 
posing condition for cavernous sinus 
thrombosis.''* In a recent series of 
eight cases of septic cavernous sinus 
thrombosis,' all had sphenoid sinus- 
itis (although one patient also had a 
dental abscess). Because of the close 
proximity of the sphenoid sinuses to 
the pituitary gland,'!* meninges,” 
cavernous sinuses, and cranial 
nerves,’ infections of these air 
sinuses may easily spread to vital 
intracranial structures." In addition, 
the location of the sphenoid sinuses 
makes clinical and routine radiologic 
evaluation difficult. A persistent 
unexplained headache, interfering 
with sleep and unrelieved by nonnar- 
cotic analgesics, should suggest the 
possibility of sphenoid sinusitis. Typi- 
cally, the pain progressively worsens 
over time. The location of the head- 
ache may be occipital, frontal, tempo- 
ral, or retro-orbital; the classically 
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described vertex headache occurs in 
only a small minority of patients. 
Pain or paresthesia in the sensory 
distribution of the first two divisions 
of the trigeminal nerve is frequently 
associated with the headache.‘ 

Patients with sphenoid sinusitis can 
present acutely (duration of symp- 
toms less than one month) with fever, 
purulent nasal discharge, and leuko- 
cytosis; lethargy and cerebrospinal 
fluid pleocytosis are sometimes found 
at the initial presentation. Under 
these circumstances, the predominant 
pathogens are gram-positive bacteria, 
including S aureus, Streptococcus 
pneumoniae, and other aerobic as well 
as anaerobic streptococci. The mortal- 
ity rate for acute sphenoid sinusitis 
may exceed 20%.° Chronic disease 
(greater than one month of symp- 
toms) is less often associated with 
high fever, serious neurologic seque- 
lae, and death. With chronic infection, 
gram-negative rods and fungi, such as 
Aspergillus species, are more com- 
monly isolated than gram-positive 
organisms. In addition, coagulase- 
negative staphylococci are more often 
incriminated in chronic infections 
than S aureus. Even with high-dose 
intravenous antibiotic therapy, the 
symptoms of both acute and chronic 
sphenoiditis infrequently respond to 
medical therapy alone. In a series of 
30 cases equally divided between acute 
and chronic episodes, five patients 
with an acute presentation and one 
patient with a chronic presentation 
developed cavernous sinus thrombo- 
sis; four of the patients with acute 
disease also had meningitis.° 

Dental infections, usually of the 
maxillary teeth,” are identified in 
almost 10% of patients with septic 
cavernous sinus thrombosis.*'? This 
complication of odontogenic infection 
has occurred less often since the 
introduction of antibiotic therapy. In 
a review of 28 fatal cases of intracra- 
nial infection following dental extrac- 
tion published in 1945, 11 deaths were 
attributed to involvement of the cav- 
ernous sinuses.” 

Although otitis media was once con- 
sidered an important antecedent con- 
dition in the preantibiotic era, an 
association between ear infections 
and cavernous sinus thrombosis is 
now infrequently reported.” 

Orbital infection is rarely compli- 
cated by septic thrombosis of the cav- 
ernous sinus,” although the ophthal- 
mic veins drain into the cavernous 
sinuses. As discussed later, the clini- 
cal manifestations of orbital cellulitis 
may be difficult to differentiate from 
the unilateral ocular manifestations 
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Fig 1.—Horizontal section through anterior skull at level of cavernous sinuses, depicting adjacent 
structures. AICS indicates anterior intercavernous sinus; CS, cavernous sinus; ICA, internal 
carotid artery; IPS, inferior petrosal sinus; H, hypophysis; PICS, posterior intercavernous sinus; 
SOV, superior ophthalmic vein; SPS, superior petrosal sinus; Il, optic nerve; Ill, oculomotor nerve; 
IV, trochlear nerve; V, trigeminal nerve: V1, ophthalmic branch; V2, maxillary branch; and V3, 
mandibular branch; and VI, abducens nerve. 


of early cavernous sinus thrombo- 
sis.” 

Conditions associated with aseptic 
thrombosis of the cavernous and other 
dural venous sinuses include polycy- 
themia, sickle cell anemia or trait, 
paroxysmal nocturnal hemoglobin- 
uria, arteriovenous malformation, 
trauma, vasculitis, pregnancy, oral 
contraceptive use, congenital heart 
disease, dehydration, and maras- 
mus.*'*’ Compression or obstruction of 
the cavernous sinus by an expanding 
mass lesion, such as a brain tumor (eg, 
somatotrope adenoma) or aneurysm 
(syndrome of Foix), can result in ster- 
ile thrombosis. Aseptic thrombosis 
may also complicate the hypercoagul- 
able states that characterize certain 
malignancies and the postoperative 
period.** In some cases, no predispos- 
ing factors can be identified. 


MICROBIOLOGY 


Staphylococcus aureus is the most 
important etiologic agent, incrimi- 
nated in over two thirds of cases of 
septic cavernous sinus thrombosis.' 
This reflects the importance of this 
pathogen in skin infections and acute 
sphenoid sinusitis. Pneumococci and 
other streptococcal species account 
for the majority of the remaining 
cases. Gram-negative bacilli and 
anaerobic bacteria are occasionally 
implicated in this disease. Polymicro- 


bial and fungal infections* also occur, 
but their exact incidence is difficult to 
determine from the medical litera- 
ture. 


CLINICAL MANIFESTATIONS 


Headache is present in approxi- 
mately 50% of patients who eventual- 
ly manifest signs of cavernous sinus 
thrombosis (Table 1); this complaint 
is more frequent in patients with 
sinusitis than in those with facial 
infections. A unilateral retro-orbital 
headache with tearing of the ipsilat- 
eral eye may mistakenly suggest the 
diagnosis of ophthalmic migraine. 
Three quarters of these patients 
describe periorbital edema, which is 
initially confined to one side but often 
progresses to involve the contralater- 
al eye over the ensuing two days. 
Lethargy, diplopia, and photophobia 
are uncommon early complaints.'*’ 

Fever occurs in the vast majority of 
cases. Proptosis, chemosis, and ptosis 
eventually develop in greater than 
90% of recognized cases, usually 
accompanied by periorbital swelling. 
Weakness of the extraocular muscles 
can be demonstrated at some time in 
nearly all patients, usually shortly 
after chemosis and proptosis are first 
noted. Since the abducens nerve is the 
only cranial nerve that actually trans- 
verses the interior ef the cavernous 
sinus, a lateral gaze palsy may be an 


Septic Tarombosis—DiNubile 





Anterior Clinoid Process 


Ophthalmic Artery 


Internal Carotid Artery 


AAS 


Cavernous Sinus 


Hypoohysis 


( Sphenoid Sinus 
\ 





Fig 2 —Coronal section through right cavernous sinus, detailing structures within sinus cavity itself. Il indicateseoptic nerve; 
Ill, eculomotor nerve; IV, trochlear nerve; V, trigeminal nerve: V1, ophthalmic branch; and V2, maxillary branch; and VI, 


abducens nerve. 


iselated early neurologic finding. 
More than half the patients exhibit 
changes. in mental status. Meningis- 
mus ss found in 40% of patients. An 
abnormal funduscopic examination 
(ofter including frank papilledema) is 
descr bed in greater than 60% of 
cases: diminished visual acuity and 
abnormal pupillary responses are 
each reperted in approximately one 
quarter of patients. A depressed cor- 
neal neflex can semetimes be demon- 
strated. Seizures and hemiparesis 
occur in only a small minority of 
patierts. Although prominent in early 
descriptions, palpable engorged fron- 
tal veins are infrequently encoun- 
tered. 

Acute and chronic presentations of 
cavernous sinus thrombosis have been 
recognized,’ although this distinc- 
tion is ofien blurred in clinical prac- 
tice (Table 2). In acute septic cases, 
the latemt period between a primary 
infect.om often on the face or nose, 
and the development of cavernous 
sinus -hrombesis averages less than a 
week. The patient appears in a pro- 
found y toxic state, and blood cultures 
are frequently positive. The sudden 
onset ef eyelid swelling, proptosis, and 
chemasis with weakness of the extra- 
ocular muscles may be confused with 
orbita eellulitis (with or without 
orbita. or periosteal abscess) and rhi- 
noeerebra! mucormycosis.” Orbital 
cellulicis is usually due to spread from 
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a contiguous focus of infection, most 
commonly the ethmoid air sinuses." 
Preseptal cellulitis, which results 
from a skin infection of the face and 
may superficially resemble these oth- 
er more serious entities, is not associ- 
ated with proptosis or limitation of 
ocular mobility. Actual thrombosis of 
the cavernous sinus may rarely com- 
plicate orbital cellulitis and rhinocer- 
ebral mucormycosis.“ The rapid pro- 
gression to bilateral eye signs is an 
important distinguishing characteris- 
tic of the acute form of cavernous 
sinus thrombosis. 

Less commonly, a patient present- 
ing in a nontoxic condition with mild 
chemosis and proptosis of one eye may 
have a more indolent form of cavern- 
ous sinus thrombosis, usually second- 
ary to dental infection, otitis media, 
or paranasal sinusitis. When the 
cavernous sinus is slowly obliterated, 
the orbital manifestations are often 
unimpressive. An isolated lateral gaze 
palsy is the most consistent early neu- 
rologic sign with this presentation. 
Involvement of the contralateral eye, 
although a late and inconstant find- 
ing, indicates spread from the original 
side of infection through the intercay- 
ernous sinuses to the opposite cavern- 
ous sinus, or sequential spread direct- 
ly from the sphenoid air sinuses to 
both cavernous sinuses. The superior 
orbital fissure and orbital apex syn- 
dromes may resemble the chronic pre- 


sentation of cavernous sinus thrombo- 
sis. Both syndromes usually result 
from unilateral extension of infection 
from the adjacent sphenoid or poste- 
rior ethmoid air sinuses. Blind- 


ness occurs when ‘he orbital apex is 


involved, but not with infection con- 
fined to the superier orbital fissure 
between the wings of the sphenoid 
bones. The trigeminal nerve, which 
does not pass through the optic canal 
or superior orbital assure, is spared in 
these clinical syndromes. Carotid-cav- 
ernous sinus fistuesas and the dural 
shunt syndrome, ia which there are 
vascular communications between 
small meningeal arteries and cerebral 
veins near the cavernous sinus, are 
rare conditions that may superficially 
resemble cavernous sinus thrombosis. 
These are diagnosed and sometimes 
treated by carotid arteriography.: 
Sino-orbital aspergillosis, the indo- 
lent form of rhinocerebral mucormy- 
cosis, granulomatous infiltration in 
the parasellar regien (Tolosa-Hunt 
syndrome), and subperiosteal muco- 
celes can mimic the chronic form of 
cavernous sinus thrombosis. It is also 
difficult, sometimes, to distinguish 
septic from aseptic varieties of cav- 
ernous sinus thrombosis. 

Thrombosis can extend from the 
cavernous sinus to other dural venous 
sinuses, most often involving the 
petrosal, sigmoid, and lateral sinuses. 
Meningitis, brain abscess, and subdu- 
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Almost universal 

(more than 90%) 

Very frequent 
(60%-90%) 






Common 
(30%-60%) 


Infrequent (<30%) 


Clinical Features 





Fever; ptosis, proptosis, and chemosis; weakness 
of extraocular muscles 
Antecedent infection of face or paranasal sinuses; 
periorbital edema; abnormal optic fundi, 
neurologic sequelae or death 
Headache; change in mental status; meningismus; 
full recovery 
Antecedent dental infection; diplopia; decreased 
visual acuity; impaired pupillary response to light; 
seizures; hemiparesis 





Leukocytosis; occlusion of the orbital vein 






CSF pleocytosis; abnormal MRI (?)}; abncrmalities 


Abnormal CT; isolation of Staphylococcus aureus 


Abnormal radiographs (chest and paranasal 


Laboratory and Radiologic Featurest 






demonstrable by orbital venography 





of intracavernous segment of carotid artery 







sinuses) isolation of streptococcal species 


*The frequency of many findings listed in the Table will be significantly affected by the site of the antecedent infection and the pace (acute vs chronic) of disease. 
Some findings may not be present at initial presentation but develop later in the clinical course. 
+CSF indicates cerebrospinal fluid; MRI, magnetic resonance imaging; CT, computed tomography; and question mark, based on limited data. 


Table 2.—Conditions in the Differential Diagnoses of Acute and Chronic Forms 
of Septic Cavernous Sinus Thrombosis * 


Presentation 
nnn LLG eas ss 


Chronic 


Superior orbital fissure syndrome 
Orbital apex syndrome 

Vascular malformations 
Sino-orbital aspergillosis 
Tolosa-Hunt syndrome 
Subperiosteal mucocele 


Orbital cellulitis / abscess 
Periorbital (preseptal) cellulitis 
Rhinocerebral mucormycosis 
Ophthalmic migraine 





* Septic and aseptic origins of cavernous sinus thrombosis may occasionally be difficult to differentiate. 
Although useful as a pedagogic tool, strict distinctions between the clinical features and differential diagnosis of 
the acute and chronic presentations of cavernous sinus thrombosis should not be made. 


ral empyema may coexist with cav- 
ernous sinus thrombosis, probably as 
a result of spread from the same 
primary focus of infection.'**’ Cortical 
vein thrombophlebitis with subse- 
quent hemorrhagic infarction may 
also develop. Pituitary insufficiency 
and the syndrome of inappropriate 
antidiuretic hormone secretion have 
followed thrombosis of the cavernous 
sinus.*! 


LABORATORY FINDINGS 


Leukocytosis is found in most 
patients with septic cavernous sinus 
thrombosis (Table 1). A cerebrospinal 
fluid formula consistent with a para- 
meningeal process (elevated protein 
level, mixed mononuclear and neutro- 
philic pleocytosis, and normal glucose 
level) is present in more than half of 
the cases; the formula suggests bacte- 
rial meningitis (high protein level and 
predominantly neutrophilic pleocyto- 
sis, sometimes with hypoglycorrha- 


chia) in an additional 35% of patients. 


Although the range of cerebrospinal 
fluid abnormalities is extensive, the 
exact values are not detailed in many 


_/reports. 


Blood cultures may be positive, 
especially in patients with a rapidly 
progressive course, if no prior antibi- 
otic therapy has been administered. 
In patients with meningitis, the caus- 
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ative organism can often be isolated 
from cerebrospinal fluid. Appropriate 
stains and cultures of material from 
the primary focus of infection usually 
identify the causal agent. 


RADIOLOGIC FINDINGS 


Chest roentgenograms may rarely 
show rounded opacities that are 
thought to represent septic pulmo- 
nary emboli.' This complication prob- 
ably follows propagation of thrombus 
into the inferior petrosal sinus and 
jugular vein. 

Conventional sinus x-ray films 
often do not disclose sphenoid sinus- 
itis. Tomograms and computed to- 
mography are much more sensitive in 
evaluating the sphenoid air sinuses.* 
However, computed tomography, even 
with intravenous contrast, often fails 
to demonstrate occlusion of the cav- 
ernous sinus, although other sugges- 
tive (eg, a dilated superior ophthalmic 
vein) and important (eg, orbital 
abscess, cortical venous infarcts, and 
intracerebral hemorrhage) processes 
may be visualized.”* The infusion of 
higher doses of contrast material fol- 
lowed by rapid sequential views of the 
cavernous sinuses, the use of thin 
sections complemented by multipla- 
nar reconstruction, and direct coronal 
scanning may improve the diagnostic 
yield.” 


Radionuclide brain seans generally 
reveal only nonspecific findings in 
cavernous sinus thrombosis. However, 
static and dynamic scanning may be 
useful in the diagnosis of lateral and 
superior sagittal sinus thrombosis.’ 
The diagnostic utility of gallium 
imaging has been reported in one 
patient with cavernous sinus throm- 
bosis, but this has not been extensive- 
ly studied.“ 

Abnormalities of the intracaver- 
nous segment of the carotid artery 
can usually be demonstrated by carot- 
id angiography. Orbital venogra- 
phy“? has been considered the 
definitive radiologic procedure, but 
high- or intermediate-field magnetic 
resonance imaging may become the 
diagnostic modality of first choice.” 
In addition to lack of blood flow, three 
stages of thrombus evolution can be 
distinguished.“ Abnormalities persist 
for at least two weeks. *” 


TREATMENT 


Optimal therapy for septic cavern- 
ous sinus thrombosis may include 
antibiotics (directed primarily 
against gram-positive cocci), antico- 
agulation (usually with heparin), cor- 
ticosteroids (in stress or pharmaco- 
logic doses), and surgery (for the 
primary infection or its complica- 
tions). 

The choice of antimicrobial drug 
therapy will depend on the availabili- 
ty of material for Gram’s stain and 
culture, the primary site of infection, 
and the presence or absence of bacte- 
rial meningitis. In general, a penicil- 
linase-resistant penicillin, such as 
nafcillin, often with a third-genera- 
tion cephalosporin, eg, ceftazidime, is 
appropriate empiric therapy. A pa- 
tient with a history of an anaphylactic 
reaction to penicillin therapy should 
be considered for skin-testing with 
the appropriate antigens and be 
desensitized, if necessary. Metronida- 
zole (or chloramphenicol) may be 
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added o the regimen to optimize 
anaercdhic coverage, especially when 
the proeess originates from a dental 
or otorhimologie process.’ 

Imipenem and cilastatin, whose 
spectram: of activity includes almost 
all of -Be potential pathogens in this 
disease, may bea useful alternative to 
the above regimen; however, its clini- 
cal effacy in meningitis and the inci- 
dence 9° cross-reactivity with penicil- 
lin therapy in allergic patients are 
still peeriy documented.” 

Sulfamethoxazcle and trimetho- 
prim might also be considered for use 
as a smpie agent because of its broad 
gram—esitive and gram-negative ac- 
tivity, but its adequacy in serious 
staphrloeoccal and group A strepto- 
coecal infections is debated, and it 
affords little reliable anaerobic cover- 
age. 

Varcomycin therapy must be used 
if me hicillin-pesistant staphylococci 
are suspected or isolated; this drug 
therapy (perhaps in combination with 
other agents, such as sulfamethoxa- 
zole and trimethoprim and/or metro- 
nidazele) is probably the best alterna- 
tive im a patient with a life-threaten- 
ing penicillin allergy, if therapy with 
all (lactam antibiotics is to be 
avoidee. When the seriously penicil- 
lin-al ergic patient has bacterial men- 
ingitis or a very rapid progression of 
septic caverneus sinus thrombosis, 
initia therapy including vancomycin 
should be immeciately administered 
in mes: cases while decisions regard- 
ing skin-testing and desensitization to 
penicidiin are being formulated. 

The reles of teicoplanin therapy and 


1. Scathevick FS, Richardson EP Jr, Swartz 
MN: S ptic thrombosis of the dural venous 
sinuses Medicine |986-:65:82-)06. 

2. D^ubile MJ: Infections of the cranial dura 


_ and dusa sinuses, in Harris AA (edk Handbook of 


Clinic? Neurology: Microbial Disease. Amster- 
dam, Misevier Science Publishers, in press. . 

3. V rezo FR, Naicich TP, Shulman ST: Com- 
plicatiems of mastoiditis with special emphasis 
on vemous sinus thrombosis. J Pediatr 1982; 
101:506 714. 

4. Hèmris FS, Rhoton AL: Anatomy of the 
caverneus sinus. J Neurosurg 1976;45:169-180. 

5. Lew Ð, Southwick FS, Montgomery WW, et 
al: Sp-eneid sinusitis: A review of 30 cases. 
N Eng J Med 1988;309:1149-1154. 

6. Exgieton WP: Cavernous Sinus Thrombo- 
phlebif&s New York, Macmillan Publishing Co, 
1926. 

7. Dexon OJ: The pathologic examination in 
caverneus sinus thrombosis. JAMA 1926;87:1088- 
1092. | 

8. C.wemagh JB: Cavernous sinus thrombosis. 
Br Me? F \936;1:1195-1199. 

9. Greve WE: Septic and aseptic types of 
thromecsis of thescavernous sinus. Arch Otolar- 
ynyol Dead Neck Surg 1936;24:29-50. 

10. Baw RE: Cavernous sinus thrombophlebi- 


Arch Weurol— Voi 45, May 1988 


therapy with the new carboxyfluoro- 
quinolones, especially in infections 
due to methicillin-resistant staphylo- 
cocci or involving the central nervous 
system, are not yet defined.” 

The antibiotic regimen can be opti- 
mized and usually simplified once cul- 
ture and sensitivity results are final- 
ized. The exact duration of antibiotic 
therapy will depend on the clinical 
response, the primary site of infec- 
tion, and the presence of any associ- 
ated complications, but the duration 
will often exceed two weeks. 

Heparin therapy may prevent the 
spread of thrombosis from the cavern- 
ous sinus to other dural venous 
sinuses and cerebral veins. It is con- 
traindicated if there is evidence of 
intracranial bleeding. However, when 
administered early (usually prior to 
the development of bilateral cavern- 
ous sinus involvement), heparin 
administration may significantly low- 
er the mortality rate.’ 

Corticosteroid therapy reduces in- 
flammation and decreases edema, but 
no evidence exists to support its use 
for this purpose in cavernous sinus 
thrombosis.**** If pituitary insuffi- 
ciency results from the spread of the 
infectious process into the adjacent 
sella turcica or by vascular compro- 
mise of the pituitary circulation, 
appropriate replacement doses of cor- 
ticosteroids are indicated. ***’ 

The primary site of infection may 
require operative intervention. Surgi- 
cal drainage of the paranasal sinuses 
must be accomplished if aggressive 
medical therapy (use of antibiotics, 
optimization of volume status, remov- 
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istration of suspension, plasma levels peak at 
approximately 1.5 hours compared to 4 to 5 hours after 
administration of oral tablets. The CSF/serum ratio is 0.22. 
similar to the 22% unbound Tegretol in serum. Because 
Tegreto! may induce its own metabolism, the half-life is also variable Initial half-life values 
range from 25-65 hours, with 12-17 hours on repeated doses. Tegretol is metabolized in tne 
liver. After oral administration of 4C-carbamazepine, 72% of the administered radioactivity 
was found in the urine and 28% in the feces. This urinary radioactivity was composed 
largely of hydroxylated and conjugated metabolites, with only 3% of unchanged Tegreto 
Transplacental passage of Tegretol is rapid (30 to 60 minutes), and the drug is accumuleéted 
in fetal tissues, with higher levels found in liver and kidney tnan in brain and lungs 


INDICATIONS AND USAGE 
Epl opey: Tegretol is indicated for use as an anticonvulsant drug. Evidence supporting 
efficacy of Tegretol as an anticonvulsant was derived from active drug-controlled studies 
that enrolled patients with the following seizure types: 
1. Partial seizures with complex symptomatology (psychomotor, temporal lobe) Patients 
with these seizures appear to show greater improvement than those with other types. 
2 Generalized tonic-clonic seizures (grand mal). 
3. Mixed seizure patterns which include the above, or other partial or generalized seizures 
Absence seizures (petit mal) do not appear to be controlled by Tegretol (see PRECAU- 
TIONS General). 
Trigeminal Neuralgia: Tegretol is indicated in the treatment of the pain associated with 
true trigeminal neuralgia. 
Beneficial results have also been reported in glossopharyngeal neuralgia 
This drug is not a simple analgesic and should not be used for the relief of trivial aches 
or pains. 


CONTRAINDICATIONS 
Tegretol should not be used in patients with a history of previous bone marrow Gepressicn, 
hypersensitivity to the drug, or known sensitivity to any of the tricyclic compounds, such as 
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amitriptyline, desipramine, imipramine, protriptyline, nortriptyline, etc Likewise, on theo- 
retical grounds its use with monoamine oxidase inhibitors is net recommended Before 
administration of Tegretol, MAO inhibitors should be discontinued for a minimum of 
fourteen days, or longer if the clinical situation permits 


WARNINGS 
Patients with a history of adverse hematologic reaction to any drug may be particularly at 
riSk 

Severe dermatologic reactions including toxic epidermal necrolysis (Lyells syndrome) 
and Stevens-Johnson syndrome, have been reported with Tegretol. These reactions have 
been extremely rare. However, a few fatalities have been reporied 

Tegretol has shown mild anticholinergic activity; therefore, catients with increased 
intraocular pressure should be closely observed during therapy 

Because of the relationship of the drug to other tricyclic compounds, the possibility of 
activation of a latent psychosis and, in elderly patients, of contusion cr agitation should be 
borne in mind 


PRECAUTIONS 
General: Before initiating therapy, a detailed history and physical examination should 
be made 

Tegretol should be used with caution in patients with a mixed seizure disorder that 
includes atypical absence seizures, since in these patients Tegretol Fas been associated 
with increased frequency of generalized convulsions (see INDICATIONS AND USAGE) 

Therapy should be prescribed only after critical benefit-to-msk appraisal in patients with 
a history of cardiac, hepatic or renal damage, adverse hematologic reaction to other drugs, 
or interrupted courses of therapy with Tegretol 

Since a given dose of Tegretol suspension will produce higher peak levels than the same 
dose given as the tablet, it is recommended that patients given the suspension be started 
on lower doses and increased slowly to avoid unwanted side effects isee DOSAGE AND 
ADMINISTRATION) 
Information for Patients: Patients should be made aware ot the early toxic signs and 
symptoms of a potential hematologic problem, such as fever, sore throat. ulcers in the 
mouth, easy bruising, petechial or purpuric hemorrhage, anc shoulc be advised to report 
to the physician immediately if any such signs or symptoms appear 

Since dizziness and drowsiness may occur, patients should be cautioned about the 
hazards of operating machinery or automobiles or engaging in other potentially dangerous 
tasks 
Laboratory Tests: Complete pretreatment blood counts, including platelets and possibly 
reticulocytes and serum iron, should be obtained as a baseline If a patient in the course of 
treatment exhibits low or decreased white blood cell or platelet coun’s, the patient should 
be monitored closely. Discontinuation of the drug should be considered if any evidence of 
significant bone marrow depression develops 

aseline and periodic evaluations of liver function, particularly in patients with a history 

of liver disease, must be performed during treatment with this drug s.nce liver damage may 
occur. The drug should be discontinued immediately in 
cases of aggravated liver dysfuncticn or active liver 
disease 

Baseline and periodic eye examirations, including slit- 
lamp, funduscopy and tonometry. are recommended since 
many phenothiazines and re ated drugs have been shown 
to cause eye changes 

Baseline and periodic complete crinalysis and BUN 
determinations are recommended for patients treated with 
this agent because of observed rena! dysfunction 

Monitoring of blood levels (see CLINICAL PHAR- 
MACOLOGY) has increased the efficacy and safety of 
anticonvulsants. This monitoring mey be particularly he 
useful in cases of dramatic increase in seizure frequency 
and for verification of compliance In addition, 
measurement of drug serumeveis may aid in determining 
the cause of toxicity when more than one medication 
is being used. 

Thyroid function tests have been eported to show ? 
decreased values with Tegretol administered alone 
Drug Interactions: The simultaneous administration of 
phenobarbital, phenytoin, of primidone, or a combination 
o! two, produces a marked lewering of serum levels of 
Tegretol 

The half-lives of phenytoin. warfann, doxycycline, and 
theophylline were significantly shortenec when adminis- 
tered concurrently with Tegretol. Ha operidol serum levels 
may be reduced when the drug is administered with 
Tegretol. The doses of thes@drugs may therefore have to 
be increased when Tegretol is added to the therapeutic 
regimen 

Concomitant administration of Tegretol with erythro- 
mycin, cimetidine, propoxyphene, soniazid or calcium 
cnanne! blockers has been reported to result in elevated 
plasma levels of carbamazepine resulting In toxicity In 
some cases. Also, concomitant administration of car- 
bamazepine and lithium may increase the risk of neurotoxic 
side effects 

Alterations of thyroid funcion have been reported in 
combination therapy with other anticonvulsant 
medications ` 

Breakthrough bleeding has beer reported among { 
patients receiving concomitant ora contraceptives and 
their reliability may be adversely affected 
Carcinogenicity, Mutagenesis, Impairment o pty Carbamazepine, when 
administered to Sprague-Dawley rats for two years in the diet at doses of 25, 75. and 250 
mg/kg/day, resulted in a dose-related increase in the incidence of hepatocellular tumors in 
females and of benign interstitial cell adenomas in the testes of males 

Carbamazepine must. therefore, be considered to be careinoger ic in Sprague-Dawley 
rats. Bacterial and mammalian mutagenicity studies using carbamazepine produced 
negative results. The significance of these findings relative to the use of carbamazepine in 
humans is, at present, unknown 
Pregnancy Category C: Tegretol has been shown to have adverse effects in reproduction 
studies in rats when given orally in se oe 10-25 times the maximum human daily dosage 
of 1200 mg. In rat teratology studies, 2 of 135 offspring showed kinked ribs at 250 mg/kg 
and 4 of 119 offspring at 650 mg/kg showed other anomalies (cleft palate, 1; talipes, 1: 
anophthalmos, 2). In reproduction studies in rats, nursing offspring demonstrated a lack of 
weight gain and an unkempt appearance at a maternal dosage level of 200 mg/kg. 

There are no adequate and well-controlled studies in pregnant women. Tegretol should 
be used during pregnancy only if the potential benefit justiftes the potential risk to the fetus 

It is important to note that anticonvulsant drugs should nat be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong possibility 
of precipitating status epilepticus with attendant hypoxia ard threa: to life. In individual 
cases where the severity and frequency of the seizure disorder are such that removal of 
medication does not pose a serious threat to the patient, discontinuation of the drug 
may be considered prior to and during pregnancy, although it canrot be said with any 
igi that even minor seizures do not pose some hazard to the developing embryo "Y 
or fetus 
Labor and Delivery: The effect of Tegretol on human labor and delivery is unknown 
Nursing Mothers: During lactation, concentration of Tegretol in milk is approximately 60% 
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of the rsaternal plasma concentration. 

lke potential for serious adverse reactions in nursing infants from carbamaz- 
epine, 4 Secisien shauld De made whether to discontinue nursing or to discontinue the 
Crug, taking into accounttthe importance ofthe drug to the mother. 
Pediatiic Gee “Safety and effectiveness in children below the age of 6 years have not 
been sabiisned. 
ADVERSE REACTIONS 
\tadves= reactions are ol such severity that the drug must be discontinued, the physician 
must b= Sware at abrupt discontinuation of any anticonvulsant drug in a responsive 
epilept= patier’ mayteac to seizures or even status epilepticus with its life-threatening 
hazarcs 


The moastSevere adverse reactions have been observed in the hemopoietic system (see 
boxed WARNING), the skin and the cardiovascular system. 

The mostirmquently observed adverse reactions, particularly during the initial phases of 
therapy arecizziness. drowsiness, unsteadiness, nausea, and vomiting. To minimizethe 
„ariaa a such reactions, therapy should be initiated at the low dosage recommended. 

The ®owingsadaitiona! adverse reactions have been reported: 

Hemopametic System Aplastic anemia, agranulocytosis, pancytopenia, bone marrow 

resson, thremboeytopenia, leukopenia. leukocytosis, eosinophilia. 
Skin: Partie ang erythematous rashes, urticaria, toxic epidermal necrolysis (Lyell’s 
syndrome) (se@WARNINGS), Stevens-Johnson syndrome (see WARNINGS), photosensi- 
tivity resections, alterations in skin pigmentation, exfoliative dermatitis, erythema multiforme 
and noesum, Purpura, aggravation of disseminated lupus erythematosus, alopecia, and 
diapho=sis: 'n certain cases, discontinuatien of therapy may be necessary. 
Cardio=sculer System: Congestive heart failure, edema, aggravation of hypertension, 
hypote=sion, syncope and collapse, aggravation of coronary artery disease, arrhythmias 
and AVSoc primary thrembophiebitis, recurrence of thrombophlebitis, and adenopathy 
or lympuadenpDsathy. 

5 these cardiovascular complications have resulted in fatalities. Myocardial 

infarctier Nasibeen associated with other tricyclic compounds. 
Liver: Ammormailties in liver function tests, cholestatic and hepatocellular jaundice, 
hepatits 
Respir2ery Syszem. Pulmonary hypersensitivity characterized by fever, dyspnea, pneu- 
monitis pneumonia 
Genitow™mam-System Urinary frequency, aeute urinary retention, oliguria with elevated 
blood cesse, azotemia. renal failure, and impotence. Albuminuria, glycosuria, elevated 
BUN art Tucroscopie deposits in the urine nave also been reported. 

Testiclaramcphy occurred in rats receiving Tegretol orally from 4to 52 weeks at dosage 
levels @ SO to4@0 eons. Additionally, rats receiving Tegretol in the diet for two years at 
dosage"eveis co! 25, #5, and 250 mg/kg/day had a dose-related incidence of testicular 
atropnyanc:=ssp2ermatogenesis. In dogs, it produced a brownish discoloration, presumably 
a metamolite. n he umnary bladder at dosage levels of 50 mg/kg and higher. Relevance of 
these fiedings te humans ts unknown. 

Nervou Systm Dizziness, drowsiness, disturbances of coordination, confusion, head- 
ache, fague biurredivisien, visual hallucinations, transient diplopia, oculomotor disturb- 
ances, ~wstagmus, speecn disturbances, abnormal involuntary movements, peripheral 
neuritis=~dDaresthesias, depression with agitation, talkativeness, tinnitus, and hyper- 
acusis. 

There haveDeen reports of associated paralysis and other symptoms of cerebral arterial 
insuffic=ncy Du! the exact relationship of these reactions to the drug has not been 
establis Sd 
Digeste System: Nausea, vomiting, Doe a distress and abdominal pain, diarrhea, 
constigamion anorexia. and dryness of the mouth and pharynx, including glossitis and 
stomatmes 
Eves. Seatterecdiunciate cortical lens opacities, as well as conjunctivitis, have been 
reportes. Alffeugh a direct causal relationship has not been established, many phenothia- 
zines ame rested drugs have been shown to cause eye changes. 

Musculis e=ialSystem: Aching joints and muscles, and leg camge. 

Metab@ear fee: and chilis. Inappropriate antidiuretic hormone (ADH) secretion 
syndromehas been reported. 

DRUG “SUSE AND DEPENDENCE 

No eviaence of #busepotential has been associated with Tegretol, nor is there evidence of 
psychomaicai or physicaldependence in humans. 

OVERDDSAGE 

Acute ur 

Lowest snowr lethal cose adults, >60 g (32-year-old man). Highest known doses survived: 
adults, 30 g (31-year-old woman); children, 10 g (6-year-old boy); 

small chidren Sg (3-yearold girl). 

Oral Bso animals (mg/kg): mice, 1100-3750; rats,3850-4025; rabbits, 1500-2680; 

guinea sos. 220. 

Signs and Symptoms 

The firs=signsand symptoms appear after 1-3 hours. Neuromuscular disturbances are the 

most paminest Cardiovascular disorders are generally milder, and severe cardiac 

complicariomssoccur only when very high doses (>60-g) have been ingested. 

Respiramen: ular breathing, respiratory depression. 

Cardiowescular ystem: Tachycardia, hypotension or hypertension, shock, conduction 

disorde= 

Nervous systermand Muscles: Impairment c consciousness ranging in severity to deep 

coma. Gomveisiens, especially in small children. Motor restlessness, muscular twitching, 

temor, meta movements, opisthotonos, ataxia, drowsiness, dizziness, mydriasis, 

nyst , S@iadochokinesia, ballism, psychomotor disturbances, dysmetria. Initial hy- 
Trefles= towed by hyporeflexia. 

Gastromft=sana/ract: Nausea, vomiting. 

Kidneysenc Gledder. Anuria or oliguria, urinary retention. 

Laboram y Fiadmgs: Isolated instances of overdosage have included leukocytosis, 

reducece Sukecyie count, glycosuria and acetonuria. EEG may show dysrhythmias. 
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Combined Poisoning: When alcohol, tricyclic antidepressants, barbiturates or hydantoins 
are taken at the same time, the signs and symptoms of acute poisoning with Tegretol may 
be aggravated or modified. 


Treatment 

The prognosis in cases of severe one is Critically dependent upon prompt elimination 
of the drug, which may be achieved by inducing vomiting, irrigating the stomach, and by 
taking appropriate steps to diminish absorption. If these measures cannot be implemented 
without risk on the spot, the patient should be transferred at once to a hospital, while ensur- 
ing that vital functions are safeguarded. There is no specific antidote. 

Elimination of the Drug: Induction of vomiting. 

Gastric lavage. Even when more than 4 hours have elapsed following ingestion of the 
drug, the stomach should be repeatedly irrigated, especially if the patient has also 
consumed alcohol. 

Measures to Reduce Absorption: Activated charcoal, laxatives. 
Measures to Accelerate Elimination: Forced diuresis. 

Dialysis is indicated only in severe poisoning associated with renal failure. Replacement 
transfusion is indicated in severe poisoning in small children. 

Respiratory Depression: Keep the airways free; resort, if necessary, to endotracheal 

intubation, artificial respiration, and administration of oxygen. 

Hypotension, Shock: Keep the patient's legs raised and administer a plasma expander. If 

blood pressure fails to rise despite measures taken to increase plasma volume, use of vaso- 

active substances should be considered. 

Convulsions; Diazepam or barbiturates. 

Warning: Diazepam or barbiturates may aggravate respiratory depression (especially in 

children), hypotension, and coma. However, barbiturates should not be used if drugs that 

inhibit monoamine oxidase have also been taken by the patient either in overdosage 

or in recent therapy (wjthin one week). 

Surveillance: Respiration, cardiac function (ECG montang) blood pressure, body temper- 

Sun, pupillary reflexes, and kidney and bladder function should be monitored for several 
ays. 

Treatment of Blood Count Abnormalities: It evidence of significant bone marrow depression 

develops, the following recommendations are suggested: (1) stop the drug, (2) perform 

daily CBC, platelet and reticulocyte counts, (3) do a bone marrow aspiration and trephine 

biopsy immediately and repeat with sufficient frequency to monitor recovery. 

Special periodic studies might be helpful as foliows: (1) white celkand platelet 
antibodies, (2) 5%Fe—ferrokinetic studies, (3) periphera blood cell typing, (4) covered 
studies on marrow and peripheral blood, (5) bone marrow culture studies for colony- 
forming units, (6) hemoglobin electrophoresis for Ap and F hemoglobin, and (7) serum folic 
acid and By» levels. 

A fully developed aplastic anemia will require appropriate, intensive monitoring and 
therapy, for which specialized consultation should be sought. 


DOSAGE AND ADMINISTRATION (see table below) 

Monitoring of blood levels has increased the efficacy and safety of anticonvulsants (see 
PRECAUTIONS Laboratory Tests). Dosage should be adjusted tothe needs of the 
individual patient. A low initial daily dosage with a gradual increase !s advised. As soon as 
adequate control is achieved, the dosage may be reduced very gradually to the minimum 
effective level. Medication should be taken with meals. 

Since a given dose of Tegretol suspension will produce higher peak levels than the same 
dose given as the tablet, it is recommended to start with low doses (children 6-12 years: 
1/2 teaspoon q.i.d.) and to increase slowly to avoid unwanted side effects. 

Conversion of patients from oral Tegretol tablets to Tegretol suspension: Patients should 
be converted by administering the same number of mg per day in smaller, more frequent 
doses (i.e., b.i.d. tablets to t.i.d. suspension). 

Epilepsy (see INDICATIONS AND USAGE). 
Children 6-12 years of age—initial: 1/2 teaspoon q.i.d. (200 mg per day). Increase at 
weekly intervals by adding up to one teaspoon ee mg) per day using a t.i.d. or q.i.d. 
regimen until the optimal response is obtained. ge generally should not exceed 
~~ m =a ge sale Adjust dosage to the minimum effective level, usually 
mg daily. 

Adults and children over 12 years of age—initial: one teaspoon qi.d. (400 mg per day). 
Increase at weekly intervals by adding up to two teaspoons (200 mg) per day using a t.i.d. 
or q.i.d. regimen until the optimal response is obtained. Dosage generally should not 
exceed 1000 mg daily in children 12 to 15 years of age, and 1200 mg daily in patients above 
15 years of age. Doses up to 1600 mg daily have been used in adults in rare instances. 
Maintenance: Adjust dosage to the minimum effective level, usually 800-1200 mg daily. 
Combination : Tegretol may be used alone or with other anticonvulsants. When 
added to existing anticonvulsant therapy, the drug should be addec gradually while the 
other anticonvulsants are maintained or bonne decreased, except phenytoin, which 
may have to be increased (see PRECAUTIONS Drug Interactions). 
Trigeminal Neuralgia (see INDICATIONS AND USAGE). 
Initial: 1/2 teaspoon q.i.d. on the first day for a total daily dose of 200 mg. This daily dose 
may be increased by up to 200 mg (two teaspoons) a day in increments of 50 m K /2 
pina q.i.d. only as needed to achieve freedom from pain. Do not exceed 1 mg 

aily. 
Maintenance: Control of pain can be maintained in most patients with 400 mg to 800 mg 
daily. However, some patients may be maintained on as ittle as 200 mg daily, while others 
may require as much as 1200 mg daily. At least once every 3 months throughout the 
treatment period, attempts should be made to reduce the dose to the minimum effective 
level or even to discontinue the drug. 


Suspension 100 mg/5 mi (teaspoon) let 
mg/5 mi (teaspoon)— yellow-orange, citrus-vanille flavored 
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Shake well before using. 
Do not store above 86°F. 
Dispense in tight, light-resistant container (USP). 


Also available as: chewable tablets of 100 mg, and as tablets of 200 mg for oral 
administration. 


Tegretol Suspension Dosage Information 
100 mg = 1 teaspoon 
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Dose 

Initial 12 teaspoon q.i.d. (200 mg/d) 

Subsequent Add up to 1 teaspoon (100 mg) per day at 
weekly intervals, t.i.d. or q.i.d. 

Maximum 1000 mg/24 hrs 


6-12 Years of Age Over 12 Years of Age 






1⁄2 teaspoon q.i.d. (200 mg/d) 
ate up to 2 teaspoons (200 mg) per day 
q.i.d. 


1 teaspoon q.i.d. (400 mg/d) 
Add up to 2 teaspoons (200 mg) per day 
at weekly intervals, t.i.d. or q.i.d. 

1000 mg/24 hr: 12-15 yrs 

1200 mg/24 hr: over 15 yrs 

1600 mg/24 hr: adults, in rare instances 









1200 mg/24 hrs 






a GEIGY Pharmaceuticals 
el g y Division of CIBA-GEIGY Corporation 
Ardsley, New York 10502 
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MIDAS REX® INSTITUTE 
LOS ANGELES/ ANAHEIM NE ORKSLORS 
“Modern Dissection Techniques Of Bone, Bioplastics and Biometals” 
Neurosurgical Symposia (NEURO 700) 


MAY 12-13-14 AUGUST 1-2-3 + 15-16-17 

JUNE 16-17-18 SEPTEMBER 7-8-9 + 28-29-30 

JULY 11-12-13 + 25-26-27 Special Symposium for OR Personnel only: June 27-28-29 + September 12-13-14 
WORKSHOPS: 


The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
bioplastics and biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate 
to neurosurgery will also be considered. 


The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent instruc- 
tional facility, 625 West Katella, Unit 22, Orange, California. The afternoons and evenings are free to enjoy some 
of the many attractions that the Anaheim area has to offer such as: j 


SIGHTSEEING —Disneyland, Knott's Berry Farm with 165 attractions and rides, Movieland, Pacific Amphi- 
theatre which is Orange County’s outdoor theater. Other convenient attractions are NBC 

Studios, ABC Studios, Marineland, San Diego Zoo, Sea World in San Diego and the 

beaches which are 20 minutes away. 


SPECTATOR SPORTS—Baseball with the California Angels, football with the Los aes a = 2 Sa 
Angeles Rams, and horse racing at Los Alamitos and Santa Anita. z =i, = = = = SSeS = = 


PARTICIPANT SPORTS—Golf, tennis, racquetball, swimming, and sport fishing 
off the California coastline. 


FOOD—5,000 restaurants in Orange County are serving everything from 
Continental to ethnic cuisine. Fifty percent of the restaurants have re- 
ceived the Southern California Restaurant Writers award. = 


ENROLLMENT: En 
Send letter and check payable to “Los Angeles/Anaheim Symposium.” = : 
Please indicate the dates of the symposium you would like to attend. 
Surgeon—US $965.00; Resident—US $585.00 (with letter from Depart- 
ment Head); All Operating Room Personnel (RN/ORT/PA/Other)— 
US $250.00. Mail to: 


Midas Rex Institute, 2929 Race Street, Fort Worth, Texas 76111 
Phone (800) 433-7639, (817) 831-2604 
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Photo: c 1986 The Walt Disney Company 












DETROIT JUNE 22-23-24, 1988 


“Modern Dissection Techniques Of Bone, Biometals, and Bioplastics” 
(NEURO 700) 
Neurosurgical Symposium 
co-sponsored by 


HENRY FORD HOSPITAL 
and 
MIDAS REX” INSTITUTE 


Course Directors: J.I. Ausman, M.D., Ph.D.; M. Dujovny, M.D.; G. Malik, M.D.; L. Zamorano, M.D., Ph.D.; 
Robert Bullard, Ph.D.; Susan Mitchell, Ed.D. 











SYMPOSIUM FORMAT 
WORKSHOPS: MEETING LOCATION: 
The Midas Rex Hands-On Workshops will be held each day from Fairlane Manor, 19000 Hubbard Drive, Dearborn, MI 48126 
7:30 a.m. to 1:30 p.m. The workshop will emphasize a series of 
hands-on exercises, utilizing appropriate animal bones, skeletal ACCOMMODATIONS: 


bones, bioplastics and biometals for dissection in the cranium Hyatt Regency Dearborn, Fairlane Town Center, Dearborn, 

and spine. Methylmethacrylate and biometals, as they are related Michigan 48126. 

to neurosurgery will also be considered. Guest lecturers wil! ENROLLMENT: 

present clinical aspects of spinal and cranial procedures and Send letter and check payable to “Detroit Symposium” Sur- 

video tapes of clinical procedures will be availalbe. geon-US $965.00; Resident-US $585.00 (with letter from De- 

partment Head); All Operating Room Personnel (RN/ORT/ 
PA/Other)-US $250.00. Write to: 


Midas Rex Institute, 2929 Race Street, Fort Worth, TX 
76111. Phone: (800) 433-7639, (817) 831-2604 
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Conference Report 


Neurofibromatosis 
Conference Statement 
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Natiomal Institutes of Health Consensus Development Conference 


he meurofibromatoses are genetic 

diserders that primarily affect cell 
growt of neural tissues. These disor- 
ders cn eause tumors to grow on the 
nerves at any lecation and at any 
time. Some manifestations are pro- 
gressive, and may result in significant 
merbiaity or mortality. Two distinc- 
tive forms are recognized, but variant 
fomms may exist. A variety of names 
hare been used to describe all forms; 
subsequent information has made 
these names technically inaccurate or 
inc@omp ete. To avoid these historical 
legacie@ and te conform to current 
no@logy in other diseases, the Con- 
semus Pane! adopted a numbered 
classification. 

The most commen type, neurofibro- 
mawsis 1 er NF-1 (previously known 
as von Reeklinghausen’s neurofibro- 
mawosis or peripheral neurofibroma- 
tos), is an autosomal dominant 
diserdee affecting about 1 in 4000 
indwidwals Multiple hyperpigmented 
areas (eafe au lait macules) and neu- 
rofibrorzas are characteristic. 

Neureibromatosis 2 or NF-2 (pre- 
viowly newn as bilateral acoustic 
neunofibromatosis or central neurofi- 


Accptes forpublication Aug 19, 1987. 

From the fice of Medical Applications of 
Research, “atienal Institutes of Health, Bethes- 
da, Me. 

Presente= at the National Institutes of Health 
Conseasus evelopment Conference, Bethesda, 
Md, July 12 through 15, 1987. 

A camplee listing of the participants in this 
study appears at the end of this article. 

Repsints mot available. 
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bromatosis) is an autosomal domi- 
nant disorder occurring in about 1 in 
50000 individuals. Eighth nerve 
tumors are characteristic, but other 
intracranial and intraspinal tumors 
are common. 

There is a considerable variation of 
manifestations even within a family, 
confounding classification in some 
patients. This variability affects man- 
agement because it is often not 
possible to predict the course in an 
individual patient. Other forms of 
neurofibromatosis may exist, but 
their precise classification is not pos- 
sible at the present time. 

The NF-1 gene has just been local- 
ized to chromosome 17, and the NF-2 
locus is probably on chromosome 22. 
Continued rapid scientific progress is 
expected in the molecular genetics of 
both NF-1 and NF-2. This will directly 
influence classification, patient care, 
counseling of families, and research. 

There are no cures for the neurofi- 
bromatoses, and treatment consists of 
amelioration of the clinical symp- 
toms. Many short- and long-term 
management issues were addressed 
by the Consensus Conference, leading 
to recommendations for care at diag- 
nosis and during routine follow-up, 
and for research. 

This National Institutes of Health 
Consensus Development Conference 
on Neurofibromatosis was convened 
by the National Institute of Neurolog- 
ical and Communicative Disorders 
and Stroke, the National Cancer Insti- 
tute, and the National Institutes of 
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Health Office of Mecical Applications 
of Research (Bethesda, Md), on July 
13 through 15, 1987, to address issues 
concerning the diagnosis and manage- 
ment of the neurcfibromatoses. The 
conference brough= together a wide 
range of scientists and medical 
experts, including specialists in neu- 
rology, pediatric nearology, neurosur- 
gery, pediatrics, genetics, and other 
relevant fields, Presentations were 
made by experts, and discussions with 
the audience and the Consensus Panel 
followed each presentation. Questions 
addressed by the panel were as fol- 
lows: 

1. What are the various clinical 
types of neurofibromatosis, and what 
are their frequencies and diagnostic 
criteria? 

2. What are the recommendations 
for care of patients end their families 
at diagnosis and during routine fol- 
low-up? 

3. What are the management 
options for major manifestations of 
neurofibromatosis? 

4. What are the key research areas 
that will improve our knowledge 
about prevention, diagnosis, and 
treatment of neurofibromatosis? 

The first three questions were 
addressed separately for NF-1, NF-2, 
and variant forms. 


NEUROFIBROMATOSIS 1 
What Are the Diagnostic Criteria? 


The diagnostic criteria for NF-1 are 
met in an individual i" two or more of 
the following are found: 
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1. Six or more cafe au lait macules 


over 5 mm in greatest diameter in 


prepubertal individuals and over 15 


mm in greatest diameter in postpu- 


bertal individuals. 

2. Two or more neurofibromas of 
any type or one plexiform neurofibro- 
ma. 

3. Freckling in the axillary or 
inguinal regions. 

4. Optic glioma. 

5. Two or more Lisch nodules (iris 
hamartomas). 

6. A distinctive osseous lesion such 
as sphenoid dysplasia or thinning of 
long bone cortex, with or without 
pseudarthrosis. 

7. A first-degree relative (parent, 
sibling, or offspring) with NF-1 by the 
above criteria. 

Other disorders of pigmentation, 
such as MeCune-Albright or Watson 
syndrome, can be confused with 
NF-1. 


What Are the Recommendations 
For Care of Patients and 
Their Families at Diagnosis 
and During Routine Follow-up? 


Once a diagnosis of NF-1 is made, 
the initial evaluation of patients with- 
out major complications can be made 
in a standard clinical setting. 

1. History should focus on symp- 
toms possibly associated with the dis- 
order, such as cognitive or psychomo- 
tor deficits, pain, vision problems, 
progressive neurologic deficit, and 
constipation. 

2. Family history should include 
grandparents, great aunts and uncles, 
and their descendants. When possible, 
an effort should be made to locate 
medical records of affected first- and 
second-degree relatives. 

3. Physical examination should 
give particular attention to possible 
manifestations of the disorder, such 
as hypertension, scoliosis and other 
skeletal anomalies, macrocephaly, 
focal neurological deficits (impaired 
vision, ptosis, optic atrophy), develop- 
mental disabilities, proptosis, Lisch 
nodules, short stature, signs of preco- 
cious puberty or hypogonadism, cafe 
au lait macules, and neurofibromas. 

4. Tests should be dictated by find- 
ings on clinical evaluation. Laborato- 
ry tests in asymptomatic patients are 
unlikely to be of value, particularly 
computed tomography (CT), magnetic 
resonance imaging (MRI), electroen- 
cephalography (EEG), and evoked 
potentials. 

5. Counseling must be provided for 
all patients and their families and 
should include the following: 

Prognosis.—The natural history of 
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the disorder is poorly understood, but 
includes serious complications in 
some individuals. The probability of 
these serious complications has been 
overstated; an individual’s risk is lim- 
ited. Counseling should note the risks 
of progression during puberty or preg- 
nancy. 

Genetics.—Each child born to an 
affected person has a 50% chance of 
having NF-1, but manifestations of 
the disorder vary among individuals 
within affected families. Genetic tech- 
niques will soon permit prenatal diag- 
nosis. 

Psychological and Social Adjust- 
ment.—Issues to be addressed include 
anxieties regarding the uncertainties 
of the disorder’s course and fear of 
possible disfigurement and of devel- 
oping other severe complications. 

Family Members.— Family members, 
particularly first-degree relatives, 
should be evaluated to determine 
whether they have NF-1. Appropriate 
counseling should accompany such 
assessments. 

Follow-up.—Annual visits (more 
often if indicated) should be scheduled 
with a clinician familiar with the dis- 


order. 
Resources for NF-1  Patients.— 
Patients should be offered the 


addresses and telephone numbers of 
specialized clinics that provide a 
broad array of relevant clinical exper- 
tise and of appropriate lay organiza- 
tions that can give additional infor- 
mation and facilitate access to patient 
support groups. 

6. A written report should summa- 
rize the clinical findings, test results, 
and information conveyed through 
the counseling. 

Annual follow-up examination and 
counseling should parallel the initial 
assessment just described, with 
emphasis on new symptoms and pro- 
gressive deficits. 

Parents caring for a child with NF- 
1, and other family members, have a 
great need for accurate information, 
psychological support, and interaction 
with other affected families. Clini- 
clans caring for patients with NF-1 
should view involvement of family 
members as a major aspect of care. 


What Are the Management 
Options for the Major 
Manifestations of 
Neurofibromatosis 1? 


When symptoms suggest major 
manifestations of NF-1, the patient 
should be referred to the appropriate 
specialist and evaluated by x-ray, 
MRI, or laboratory tests. Surgical 
intervention and radiation therapy 


should be used sparingly, and only 
when it is clear that they will contrib- 
ute to the patient’s well-being. The 
most common complications deserve 
special mention. 

Optic Glioma.—Optic glioma occurs 
in some patients with NF-1 and may 
cause progressive visual loss. Howev- 
er, most optic gliomas are nonprogres- 
sive and should be followed with 
annual ophthalmologic examinations. 
Magnetic resonance imaging and CT 
are the best methods to document 
their size, shape, and extension. 

Because the visual impairment 
associated with optic glioma is proba- 
bly not altered by intervention, surgi- 
cal resection, radiation, or chemother- 
apy should only be used in special 
circumstances such as disfiguring 
orbital masses or large tumors that 
are compressing adjacent structures. 

Other Neural Tumors.— These tu- 
mors should be managed in patients 
with NF-1 in the same manner as they 
are in the general population. When a 
focal, resectable lesion is identified 
that is causing progressive neurologic 
deficit by compressing the brain or 
spinal cord, it should be surgically 
removed. 

Tumors within the central nervous 
system are frequently not resectable, 
and therefore surgical therapy is not 
warranted unless they are causing 
increased intracranial pressure or dis- 
torting neighboring structures. When 
malignant change is suspected, biop- 
sy, internal decompression, chemo- 
therapy, or radiation therapy may be 
indicated. 

Orthopedic Problems.—The two most 
common orthopedic problems associ- 
ated with NF-1 are kyphoscoliosis and 
tibial bowing. Both may benefit from 
early intervention and should be man- 
aged by an orthopedist familiar with 
the complications of NF-1. Patients 
with kyphoscoliosis should have MRI 
of the spine to investigate the possi- 
bility of focal spinal cord lesions. They 
should be fitted early with braces, 
followed closely with spine x-rays, 
and, if deformity progresses, undergo 
spinal fusion. Tibial bowing should be 
treated by bracing in an attempt to 
prevent fracture and subsequent 
pseudarthrosis. 

Disfigurements.— Disfigurements 
that may benefit from intervention 
are common, although the need for 
major surgery is less frequent. 
Removal of neurofibromas may con- 
tribute to maintenance of function 
and psychological well-being. Sphe- 
noid dysplasia occurs in a small num- 
ber of patients. The resulting facial 
asymmetry and exophthalmos may be 
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mproved by reconstructive surgery. 
Jefermities secondary to large soft- 
Tissu2 masses are difficult to repair 
and have a tendency to recur. 

Developmental Disabilities.— Lan- 
guage disorders and learning disabili- 
ties mandate neuropsychologic as- 
S2ssment so as to provide therapists 
and educators with information on 
which to base remediation. 

Vaseular Problems.— Hypertension 
ia patients with NF-1 must be fully 
evaluated with particular emphasis 
on icentifying treatable causes such 
as pheochromocytoma and renal vas- 
calar stenosis. Other vascular disor- 
ders must be handled on an individual 
basis in the same manner as they 
would be in the general population. 

Mafignancy.—Although malignan- 
cis are rare in NF-1, there is an 
imereased incidence of sarcomas and 
leakemias, especially in childhood. 
Wher malignancies are detected, NF- 
l patients should be evaluated and 
treated the same as other patients. 
Because NF-1 patients also have an 
inereased incidence of second malig- 
nancies, they must have close, long- 
term “>liew-up. 


NEUROFIBROMATOSIS 2 
What Sre the Diagnostic Criteria? 


The =riteria for NF-2 are met by an 
infdividmal who has: (1) bilateral 
eighth nerve masses seen with appro- 
prate imaging techniques (eg, CT or 
MEI); or (2) a first-degree relative 
wih NF 2 and either unilateral 
eighth merve mass, or two of the fol- 
lowing neurofibroma, meningioma, 
gliema, schwannoma, or juvenile 
posterer subcapsular lenticular 
opacity 


What Are the Recommendations 
tor Care of Patients and 
Their Families at Diagnosis 
amd During Routine Follow-up? 


Once a diagnosis of NF-2 is made, 
the initial evaluation of patients with- 
out majer complications can be made 
in à standard clinical setting. 

1 H-stery should focus on symp- 
toms pessibly associated with the dis- 
order, such as hearing loss, tinnitus, 
dizziness, loss of balance, pain, head- 
ache, aad seizures. 

2. Family history should include 
grandparents, great aunts and uncles, 
and ‘the > descendants. When possible, 
an effort should be made to locate 
medical records of affected first- and 
second-degree relatives. 

3. Phesical examination should 
give particular attention to possible 
manifestations of the disorder such as 
cafe au ait macules and neurofibro- 
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mas. Neurological assessment should 
emphasize cranial nerves, balance, 
and coordination. 

4. Tests must include an audiogram 
and brain-stem auditory evoked 
responses (BAER). Magnetic reso- 
nance imaging is the neuroimaging 
procedure of choice to be used in 
patients with evidence of hearing 
impairments or abnormal BAER. 
Tests of vestibular function may be 
useful adjuncts to BAER screening 
because eighth nerve tumors develop 
on the vestibular division. If no MRI 
has been performed by puberty, it 
should be obtained. Other tests should 
be performed as dictated by findings 
on clinical evaluation. 

5. Counseling must be provided for 
all patients and their families and 
should include: 

Prognosis.—The natural history of 
the disorder is unpredictable. The 
major risks for the patient are loss of 
hearing and vestibular function. 
Underwater activities and climbing 
pose particular risks. There is an 
increased risk of developing intracra- 
nial and intraspinal neoplasms. 

Genetics.—Each child born to an 
affected person has a 50% chance of 
having NF-2, but the manifestations 
of the disorder vary among individu- 
als within affected families. Genetic 
techniques will soon permit prenatal 
diagnosis. Counseling should also note 
that pregnancy may accelerate the 
growth of eighth nerve tumors. 

Psychological and Social Adjust- 
ment.— Issues to be addressed include 
anxieties regarding the uncertainties 
of the disorder’s course and fear of 
hearing loss and other complications. 
Counseling should also include a real- 
istic discussion of the implication of 
possible hearing loss for schooling, 
career planning, and use of alterna- 
tive communication methods. 

Family Members.— Family members, 
particularly first-degree relatives, 
should be evaluated periodically to 
determine whether they have NF-2. 
Appropriate counseling should accom- 
pany such assessments. 

Follow-up.—Annual visits (more 
often if indicated) should be scheduled 
with a clinician familiar with the dis- 


order. 
Resources for NF-2  Patients.— 
Patients should be offered the 


addresses and telephone numbers of 
specialized clinics that provide a 
broad array of relevant clinical exper- 
tise and of appropriate lay organiza- 
tions that can give additional infor- 
mation and facilitate access to patient 
support groups. 

6. A written report should summa- 


rize the clinical findings, test results, — 
conveyed 


and the _ infermation 
through counseling. 


Annual follow-up examination and — 
counseling shoulc parallel the initial i 


assessment just cescribed. 
Parents caring for a child with NF- 


2, and other family members, have a — 
great need for accurate information, 
psychological support, and interaction 


with other affecsed families. Clini- 
cians caring for patients with NF-2 
should view invclvement of family 
members as a ma_or aspect of care. 


What Are the Management 
Options for the Major 
Manifestations of Meurofibromatosis-2? 


When eighth nerve tumors are 
found, patients need to be advised 
about the possibility of total hearing 
loss at some time in the future. A 
management strategy should be dis- 
cussed and the patient referred to a 
center with experience in determining 


the best treatment plan for long-term __ 


preservation of hearing. Because the 
possibility of removing a tumor with 
minimal injury to the auditory nerve 
is much better when the tumor is 
small, consideration should be given 
to attempting to remove one progres- 
sive tumor while bilateral hearing 
remains. If the tumer is successfully 
removed with preservation of hearing 
on that side, consideration should be 
given to removing the second tumor. 
If hearing is not preserved by remov- 
ing the first tumor, t may be better to 
follow the second tumor as long as 
possible and then perform a subtotal 
removal in an attempt to prevent 
deafness. An MRI sean of the cervical 
spine should be performed before sur- 
gery to detect intraspinal tumors that 
might damage the spinal cord during 
surgery. All surgery for eighth nerve 
tumors should use aaditory and facial 
nerve monitoring in an attempt to 
minimize the possibility of nerve inju- 
ry. Stereotactic radiation therapy 
may be a treatment option for these 
tumors. 

Other intracranial or intraspinal 
tumors occur in many patients, but 
should be surgically treated only 
when they can be implicated as the 
cause of progressive disease. 


OTHER FORMS 


Some patients, particularly chil- 
dren, have insufficient findings to 
meet NF-1 and NF-2 criteria. These 
patients require aanual follow-up 
evaluations. Molecular genetics may 
permit a diagnosis of NF-1 or NF-2 in 
these patients. This may require mod- 
ification of current NF-1 or NF-2 
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not fit into the NF-1 or NF-2 group by 
clinical or genetic criteria may, in the 
future, constitute the basis for estab- 
lishing additional types of NF. These 


patients may require referral for 
more precise diagnosis or treatment 
of specific complications. 


What Are the Key Research 
Areas That Will Improve 
Our Knowledge About Prevention, 
Diagnosis, and Treatment 
of Neurofibromatosis? 


Molecular Genetics and Cell Biology 


Molecular genetics provides unique 
opportunities for research in the neu- 
rofibromatoses. The gene for NF-1 
has just been mapped to a site on 
chromosome 17 using a number of 
large kindreds. Recent evidence has 
localized NF-2 to chromosome 22 
through analysis of tumor DNA. The 
immediate issues that must be 
addressed for NF-1 and NF-2 are the 
possibility of genetic heterogeneity 
among families and the identification 
of useful DNA markers closely flank- 
ing the genes. 

In the near future, it will be possi- 
ble to accurately trace the NF-1 and 
NF-2 genes in families by genetic link- 
age. A consequence of the identifica- 
tion of closely linked markers will be 
the availability of prenatal diagnosis. 
Individuals with minimal expression 
can be definitively diagnosed. Those 
individuals demonstrated not to carry 
the NF genes can be removed from the 
at-risk category. 

The isolation of the NF-1 and NF-2 
genes can be accomplished by recom- 
binant DNA technology. Because 
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Indiana University Medical Center, Indianapolis; 
David Housman, PhD, Center for Cancer 
Research, Massachusetts Institute of Technolo- 
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many questions about the pathophysi- 
ology of the neurofibromatoses can be 
addressed through knowledge of the 
structure of the relevant genes, strong 
support of this line of investigation is 
recommended. Culture studies using 
Schwann and other related cell types 
clearly will be important. Signals 
leading to modulation of NF gene 
expression and to the variable pheno- 
types seen in vivo may be revealed in 
this in vitro approach. 

The analysis of tumor DNA from 
NF-2 patients has already demon- 
strated the value of direct studies of 
tumor material. The elucidation of the 
mechanistic basis of tumor formation 
in the neurofibromatoses is likely to 
have significant implications for oth- 
er neoplastic disorders. Therefore, it 
is recommended that tumor tissue 
from NF patients continue to be made 
accessible to investigators who are 
attempting to identify the basis of 
abnormal growth control. 

Appropriate animal models for NF- 
1 and NF-2 will be desirable for test- 
ing potential therapies under in vivo 
conditions and for extending cell cul- 
ture findings. Molecular genetic tech- 
niques provide an avenue to the devel- 
opment of such animal models. The 
development of such models is strong- 
ly recommended. 


Natural History and Treatment 


It is important to determine the 
natural history of NF, including pre- 
dictors of disease progression, site- 
specific risks for subsequent neopla- 
sia, and survival patterns. A source of 
patients and family members for 
genetic studies is essential. Research 
protocols for evaluation of specific 
interventions are needed. Centralized 


PhD, The Salk Institute for Biological Studies, 
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versity of Tennessee Medical Center at Knox- 
ville. 
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Bethesda, Md; Jerry M. Elliott, Office of Medical 
Applications of Research, National Institutes of 
Health, Bethesda, Md; Harry Handelsman, DO, 
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reporting systems that are well con- 
ceived and organized will be required 
to address these issues. 


COMMENT 


The clinical and genetic analyses of 
NF have now converged to provide a 
new framework for the understanding 
of NF. The assignment of individual 
patients to NF-1 and NF-2, based on 
distinctive clinical features, is now 
confirmed by localization of the genes 
to separate chromosomes. Clinical 
management differs for NF-1 and NF- 
2. We now recognize that NF-1 indi- 
viduals often do not experience major 
complications requiring intervention. 
However, when present, these compli- 
cations represent a major burden. 
Generally, complications ean be rec- 
ognized by history and examination, 
minimizing the need for routine labo- 
ratory testing. The major feature of 
NF-2, bilateral eighth nerve tumor 
leading to deafness, is frequent. Sig- 
nificant progress has been made in 
the surgical treatment of these 
lesions. 

Research on the neurofibromatoses 
is at an exciting juncture. Isolation of 
the NF-1 and NF-2 genes can now 
proceed by well-established methods. 
Research opportunities include defin- 
ing the natural history of the disor- 
der, its complications, and the effects 
of their treatment; elucidating molec- 
ular genetic mechanisms; and clarify- 
ing the biological processes underly- 
ing the neoplastic lesiens. 
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Observations 


* Acute Paralysis From Inhaled Barium Carbonate 


Redman Shankle, MD, James R. Keane, MD 


© a young chrome-plating worker suf- 
feredlifethreatening hypokalemic Paraly- 
Sis whermbearium pewder, used in cleaning 
the cirome tanks, blew back into his 
face. | 

(Arce Neurol1988;45:579-580) 


r Mhe rapid onset of areflexic paraly- 


¥ 


LS 


sis is usually due to the Guillain- 
Parre syndrome, although periodic 
para ysis, botulism, and poliomyelitis 
may produce a similar picture of acute 
weakness. The following case is an 
example of industrial poisoning mim- 
icking the Guillain-Barré syndrome. 


REPORT OF A CASE 


A Æ year-old man, new to his job in a 
ckrome-plating faetory, was assigned for 
the first time to cean the chreme tanks. 
While ampiying barium carbonate, he 
peured tee rapidly and a large quantity of 
tke pewder blew back into his face. He 
imhaled a considerable amount of powder, 
bet d=fmet swallow much. He continued to 
werk, bet one hour later experienced 
aedommal cramps. nausea, and vomiting. 
ASterone more hoar, he noted diaphoresis 
amd excess salivation, his extremities 
begar to feel heavy, and his fellow workers 
cemnmented that he walked as though 
dsunk Rapidly pregressive weakness fol- 
lowed and he arrived at the Los Angeles 
Ceunty-University of Southern California 
Medica! Center emergency room six hours 
afer he accidental exposure. 

When the patient was first seen, he was 
umable te move his extremities or neck. 
Deep tendon reflexes were absent, but he 
was fullyalert, and cranial nerve functions 
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were intact. Sensation was normal, as was 
sphincter function. His vital capacity was 
900 mL. Admitting diagnostic considera- 
tions were the Guillain-Barré syndrome, 
periodic paralysis, and acute cervical 
myelopathy. 

Urinalysis demonstrated hematuria, 
casts, and an elevated serum creatinine 
level. When a low serum potassium value 
of 0.3 mmol/L (1.0 mg/dL) was reported, a 
diagnosis of hypokalemic periodic paraly- 
sis seemed established. Further history, 
obtained shortly after admission, revealed 
the patient’s recent exposure to barium. A 
subsequent barium level was 250 mEq/L 
(normal, <5 mEq/L). Large amounts of 
potassium were intravenously adminis- 
tered, and the patient experienced a com- 
plete remission of weakness and renal fail- 
ure over the next five days. 


COMMENT 


Our patient experienced a typical 
course of severe barium poisoning! 
with paralysis? and renal dysfunc- 
tion.» Most such cases result either 
from inadvertent substitution in food 
or medicine or through suicide 
attempts. Industrial poisoning is rare, 
as is a respiratory route of intake. 

Barium was discovered in 1774 by 
Scheele,* and animal toxicity and 
paralysis from soluble barium salts 
was noted as early as 1790 by 
James Watt, and later by Sir Benja- 
min Brodie (1826).* The first human 
case was described in 1868, and by 
1885 some 15 cases of human poison- 
ing (nine fatal) were on record.’ Medi- 
cine substitution caused seven; substi- 
tution of barium carbonate for pastry 
flour caused four; and suicide 
attempts accounted for three. 

By 1911, 30 cases, with 20 deaths, 
had been documented: 22 accidental 
substitutions, three suicide attempts, 
one attempted murder, one attempted 


abortion, and three of unknown 
motive.‘ 

More recent cases include a jack- 
hammer operator who broke into a 
pocket of molten barium chloride 
inside a furnace used to heat barium 
chloride-treated steel. He suffered 
20% surface burns, and five hours 
later developed hypertension and 
vomited. No paralysis occurred. The 
maximum barium level was 12.3 mEq/ 
L, and the lowest potassium value was 
2.2 mmol/L (2.2 mEq/L).’ 

An art teacher attempted suicide by 
ingesting barium carbonate used to 
glaze pots. Ten hours later she devel- 
oped areflexic quadriparesis with bul- 
bar and respiratory weakness. All 
symptoms resolved over six days. The 
peak barium level was 150 mEq/L; the 
trough potassium level was 1.5 mmol/ 
L (1.5 mEq/L). Electromyography 
showed inexcitable muscles that later 
developed low-amplitude, short-dura- 
tion potentials. Nerve conduction 
velocities were normal. Muscle biopsy 
showed mild, nonspecific type IIB 
atrophy.’ 

In another attempted suicide, a 26- 
year-old man swallowed a can of 
facial depilatory containing 16 g of 
barium sulfide. He developed right 
arm weakness, followed rapidly by 
flaccid quadriparesis with neck and 
respiratory paralysis. His pupils 
became fixed, but his eye movements 
remained normal. Barium levels were 
not measured, but his potassium level 
reached a low of 2.1 mmol/L (2.1 
mEq/L). He recovered completely 
within 30 hours.’ 

Despite intentionally ingesting 12 g 
of barium as barium chloride, a 29- 
year-old woman recovered completely 
from paralysis in 48 hours following 
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prompt, intensive therapy.” 

Epidemics provide most of the poi- 
soning cases. Intoxication occurs most 
often when barium carbonate contam- 
inates or is mistaken for flour or salt. 
During a 1922 Warsaw epidemic due 
to adulterated flour, weakness with- 
out sensory loss or sphincter problems 
was observed, and a similarity to 
familial periodic paralysis was 
noted." 

In Israel, barium carbonate was 


_ substituted for potato flour in making 


sausages, resulting in illness involv- 
ing more than 100 people.’*'* Symp- 
toms included abdominal cramping, 
diarrhea, vomiting, symmetric and 
asymmetric limb weakness, respirato- 
ry and bulbar weakness, fascicula- 
tions, paresthesias, dry mouth, head- 
ache, and testicular tenderness. No 
sphincter or pupillary involvement 
occurred. Eleven people were para- 
lyzed and one died." 

The Pa Ping area of the Szechwan 
province in China is renowned for 
barium poisoning. There, periodic 
contamination of table salt with bari- 
um chloride has resulted in repeated 
outbreaks during the past 30 years.’ 
Typical symptoms following ingestion 
included sudden onset of paraparesis 
progressing over hours to quadripare- 
sis, loss of reflexes, respiratory paral- 
ysis, and paresthesia. Autopsies have 
shown congestion of nerve roots and 
chromatolysis of neurons in Clarke’s 
column. 

Another epidemic of food poisoning, 
involving 85 British soldiers, occurred 
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in Persia in 1945. Barium carbonate, 
used as a rat poison, was accidentally 
substituted for flour. The average 
dose was 10.5 g. Symptoms included 
quadriparesis, neck and respiratory 
muscle weakness, and dilated, unreac- 
tive pupils.‘ 

Medical contrast media contain 
insoluble barium compounds, and 
absorption normally is negligible. 
However, in 1948, inadvertent substi- 
tution of barium carbonate for bari- 
um sulfate in cream used for gastro- 
intestinal radiologic studies resulted 
in seven cases of poisoning, with one 
death. A “peculiar stiffness” about 
the mouth, accompanied by blurred 
vision, was the initial symptom. With- 
in an hour, severe hyporeflexic weak- 
ness developed.” 

Barium poisoning usually results 
from oral ingestion. Doses of between 
0.8 and 15 g of soluble barium salts 
have proved fatal. Whereas baritosis, 
a benign pneumoconiosis acquired by 
chronic inhalation of barium sulfite, 
is uncommon, acute barium poison- 
ing through inhalation is very rare. A 
fatal, paralytic case followed industri- 
al exposure to barium oxide and bari- 
um carbonate dust,” and a second, 
possible case involved a man who died 
following vomiting and right hemi- 
paresis while working in similar dusty 
conditions.” 

Present clinical and experimental 
evidence indicates that, while barium 
itself is responsible for signs of hyper- 
tension, diarrhea, skeletal muscle 
twitching, and premature ventricular 
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contractions, paralysis is solely due to 
secondary hypokalemia.’ The resem- 
blance of the paralysis of barium 
intoxication to familial periodic 
paralysis led to the successful use of 
potassium therapy in 1943,” although 
hypokalemia was not documented 
until 1964.” Hypokalemia appears to 
result from blocking of cellular potas- 
sium outflow channels following entry 
of barium into the cell through calci- 
um channels.” 

Oil and gas drillers are the principle 
industrial users of barium. Other 
activities with a considerable use of 
barium include the manufacture of 
glass, paint, rubber, rat poison, fire- 
works, flares, and automotive lubri- 
cants. Cleaning of storage tanks is, 
in general, a common cause of acute 
industrial morbidity. Our case is 
unusual in that the cleaning agent, 
rather than stored residues, caused 
symptoms. 

Acute barium toxicity is a medical 
emergency. In our case, proper use of 
a mask and careful handling of bari- 
um carbonate powder could have pre- 
vented this near tragedy. Patients 
with acute weakness should have 
their serum potassium levels checked 
promptly; when hypokalemic paraly- 
sis is diagnosed, a thorough epidemio- 
logic history should be taken to distin- 
guish the rare case of barium poison- 
ing. 
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Crossed Buccofacial Apraxia E 
Ranjit E. Mani, MD, MRCP(UK), David N. Levine, MD e. 
k s -W 
$ l è The cerebrali hemisphere contralat- right-handed individuals buccofacial attentive, and oriented to time, place, and 
k B eral © the preferred hand is generally apraxia has generally resulted from person, with good recent and remote mem- a 
KS domimant for learned representational lesions of the left hemisphere. Bucco- ory. He responded promptly to questions © = 7 
motor acts, inciuding those involving buc- facial apraxia caused by a pathologic and commands. Severe left hemispatial E 
cofacial muscles. It is generally also lan- process affeeting the right hemi- ee Mingo 23 esent, but he was aware of fh 
3 s 1 ` 3 : is paralysis. He occasionally confused his  _ 
guage2-dominart. This buccofacial he akg sphere is rare. In one case it occurred right and left sides, but finger identifica- z 
has, with rare exceptions, been associat- jn a documented left-hander.“ In oth- tion and calculations were good. His speech 
ed with left hemispheric lesions in right- ers“? the patients’ handedness was not was mildly slurred and aprosodic, but flu- 
handers. We describe two patients with commented on, although their lan-  ency, syntax, and choice of words were É 
Sever> buccofacīal apraxia caused by guage was unimpaired; in two of these normal. Confrontation naming, repetition, 
large middle cerebral artery territory instances,‘? the patient also had a and comprehension of spoken language 
infarcts in the hemisphere ipsilateral to lesion of the left hemisphere at autop- were intact. Reading aloud and compre- 
the preferred hand and nondominant for sy. Recently, Kramer et al!° described Pension of printed single words and sen- 
language. Neither patient had aphasia or a right-handed patient with buccofa- tences were impaired only by left hemispa- 
i : ; 3 à A ial neglect. The patient’s penmanship was 
majorlimb apraxia. Computed tomograph- cial apraxia after a right parietal good, and the only defect in his writing was 
x ic scans in the first patient and neuropath- - infarct in whom there was no clinical abnormally wide left-hand margins consis- 

= logie examination in the second failedto or radiologic evidence of a lesion in tent with left hemispatial neglect. The 
reveæ an abnormality of the hemisphere the left cerebral hemisphere, ie, a syntax and spelling used in his spontane- 
contralateral to the preferred hand. “crossed” buccofacial apraxia. We ous writing were compatible with his limit- 
Hence, in some individuals, the hemi- now describe two further patients ed education and similar to their premor- 
sphere controlling skilled representation- with crossed buccofacial apraxia. One bid levels. A dense left homonymous hem- 
al buccofacial movements may notbe the of our cases is the first reported lanopia was present. A moderate left facial 
one taat is dominant either for handed- instance (to our knowledge) where the weakness spared the frontalis muscle, but 

anh there was no weakness of the lingual, 
nyss on Ex language. | patient's handedness was known and palatal, or masticatory muscles. Also 
(Arch Neurol 1938;45:58 1-584) where the presence of a lesion con- present were a dense left hemiplegia, loss 
fined to one cerebral hemisphere was of light touch and pinprick sensations over 
confirmed at autopsy. Neither patient the left extremities and left half of face 
had aphasia, despite large middle and trunk, and a loss of joint position sense 
cerebral artery territory infarctions, in the left extremities. Tendon reflexes 
Bvcefacial apraxia may be defined thus also providing further evidence were normal and symmetric with a left 
as the inability to perform volun- for a dissociation between hemispher- _Babinski’s sign and fy BONS plantas, 
tary, skilled representational move- jic specialization for skilled motor i Meet? % Ruocofasia ] Fene alae 
Sd ments of the face lips jaws tongue foaehomaini language. present. e patient could not whistle, 

Y Se r : pantomime blowing out a candle or blow- 

* larynz, and pharynx m the absence of REPORT OF CASES ing a kiss, cough, sniff, cluck his tongue, 
weakness; ataxia, alterations in tone, lick his lips, hiss, clear his throat, swallow, 
impaired comprehension, inattention, Case 1.—A 69-year-old right-handed or make the sound tsk, tsk in response to 
or akinesia.' Such movements have man developed blurred vision in his right verbal commands. These tasks could not be 
been eonsidered to be primarily under eye followed by slurred speech and left- performed in imitation of the examiner 
the control of the cerebral hemisphere apn et a Fie iin ree tee On Sa m several a NERI sponta- 

os:te . ~ 2,3 : admission he had a dense left hemiplegia neously. He was unable even to blow out a 
OPP the dominant hand.” Thus in affecting the face, arm, and leg, a left lighted match held in front of him. Several 
homonymous hemianopia, and a left hemi- varieties of errors were made, including 
hypesthesia. Anosognosia for his hemiple- poorly executed movements, substitution 
Accepted for publication Oct 6, 1987. gia, neglect of his left extremities, and of correct but inappropriate movements, 
Fromathe Neurolegy Services, Spaulding Reha- marked left hemispatial neglect were also and substitution of a spoken word for a 
dilitatim: Hespital and Massachusetts General noted. He initially had substantial dyspha- | movement. Several nonrepresentational 
Hospita, amd the Department of Neurology, gia requiring nasogastric tube feeding. | movements of the orofacial musculature 
Harvare Medical School, Boston. | Two days later he became aware of his were also impaired to both verbal com- 
Si gigs ar part, at the annual meeting of paralysis, but his other deficits were per- mand and imitation, including moving the 
e American Academy of Neurology, New York, À AAA : . : : 

~~ April 7,1987 sistent on transfer to a rehabilitation hos- lower jaw from side-to-side, protrusion of 

= Reprīat requests to Behavior Laboratory, Pital two weeks after the onset of his the lower Jaw, moving the tongue rapidly 
_ Burnham 802, Massachusetts General Hospital, stroke. from side-to-side, closing both eyes tightly, 
= Boston, MA 02114 (Dr Levine). On admission the patient was alert, closing one eye at a time, and raising both — 
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Fig 1.—Computed tomographic scan (without contrast) of patient 1 demonstrating large 
hemorrhagic infarct in right middle cerebral artery territory. In each section, right side of brain is 


on reader's left. 





Fig 2.—Computed tomographic scan (without contrast) of patient 2 demonstrating large infarct in 
left middle cerebral artery territory. In each section, left side of brain is on reader's right. 


eyebrows. The patient could not frown or 
pantomime nodding his head as if to say, 
“Yes,” or “No.” He was unable to initiate 
voluntary saccades in any direction with- 
out first turning his head in that direction. 
In contrast, with his right upper extremity 
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he could pantomime saluting, beckoning, 
“thumbing” a ride, stopping traffic, flip- 
ping a coin, throwing a ball, waving good- 
bye, combing his hair, and brushing his 
teeth both to verbal command and in imi- 
tation of the examiner. 


On further testing, his verbal intelli- 
gence quotient on the Wechs.er Adult 
Intelligence Seale (revised)'' was 93 (aver- 
age range). His scores on all the language 
sections of the Boston Diagnostic Aphasia 
Examination” were in the normal range 
except for a minimally impaired oral read- 
ing subtest; on the verbal agility subtest 
his performance was poor. 

The patient had always written with his 
right hand, pulled the trigger of a rifle 
with his right index finger while looking 
through the sight with his right eye, and 
kicked a ball with his right foot while 
playing soccer. On the Edinburgh Handed- 
ness Inventory,” he had a laterality coeffi- 
cient of +100 and a decile score of R 10. 
There was no history of simistra_ity among 
the patient’s parents, siblings, children, or 
grandparents. Two of his grandchildren 
were left-handed; however, his wife’s sis- 
ter, mother, and maternal uncle were 
reportedly left-handed. 

A computed tomographie (CT) head scan 
without contrast performed at the onset of 
his stroke showed only slight effacement of 
sulci over the right cerebral hemisphere. 
When repeated four weeks later, there was 
a large hemorrhagic infarct involving the 
entire distribution of the right middle 
cerebral artery, with the excepzion of the 
most posterior temporal and parietal 
regions; no abnormality was seen in the 
left cerebral hemisphere (Fig 1). 

The patient was seen at intervals for 
more than a year following his stroke; his 
bucecofacial apraxia persisted with the 
same severity over the entire period. 

CASE 2.—A 78-year-old left-handed man 
suddenly developed right arm and leg 
weakness. His history was remarkable for 
hypertension, angina pectoris. smoking, 
excessive alcohol ingestion, anc a left hip 
fracture. Ten years previously he had tran- 
sient difficulty speaking, lasting approxi- 
mately two days, after which he underwent 
bilateral carotid endarterectomies. A 
month prior to his hospitalization he noted 
difficulty writing with his right hand, 
which lasted less than 24 hours. 

At admission the patient was in atrial 
fibrillation. He was awake and oriented to 
time and place, but had an abbreviated 
attention span. Examination also revealed 
left gaze preference; anosognosia for his 
paralysis; motor impersistence; right hem- 
ispatial neglect; a dense right hemiplegia 
involving face, arm, and leg; and a dense 
right hemihypesthesia to light touch, pin- 
prick, joint position sense, and vibration 
sense. Kinesthetic hallucinations were 
present in the right arm. The patient’s 
speech was slurred, but when fully alert he 
could comprehend three-step verbal com- 
mands, repeat short phrases well, and 
name objects correctly. His spoken lan- 
guage was fluent, with preserved syntax 
and no paraphasias. 

A severe buccofacia! apraxia was 
present. The patient could not pantomime 
blowing out a candle, sniff, open his mouth 
fully, clear his throat, hiss, whistle, or 
cough either to verbal command or in 
imitation of the examiner. Errors included 
improperly executed motor acts and verbal 
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Fig 3.—Serial coronal sections through cere- 
bral hemispheres of patient 2 demonstrating 
hemor*ag@e into left hemisphere infarct and 
norma right hemisphere (top section most 
americr inssach celumn; left column anterior to 
rignt; =# hemisphere on left in each sec- 
tion). 


swdsticwtions. Wath his left arm, he could 
pantomime saluting, waving goodbye, 
throwmg =a ball,and stopping traffic; how- 
ever, when askel to pantomime combing 
his hær, »rushing his teeth, or holding an 
imaginary combeand toothbrush in his left 
hand, te wsed tae hand as the grooming 
utensi. 

Commuted tomographic scans of the 
patien:’s head were normal at admission, 
but two days ater showed an infarct 
involvmg almost the entire distribution of 
the lef middle @rebral artery (Fig 2). 

Tworweeks after the onset of his illness, 
the padent was transferred to a rehabilita- 
tion hespital He was alert, attentive, and 
prom in his responses to questions and 
commands. His left gaze preference was 
less apparent, but right hemispatial 
neglec: persistec, as did partial anosogno- 
sia. Cemstructional apraxia was noted in 
additiem to rigkt hemispatial neglect on 
coyping tme Complex Figure of Rey.'* His 
inabiliy te read-aloud and to comprehend 
printed materia was caused mainly by 
right bemispatiai neglect, although he also 
had oc-asienal difficulty reading short sin- 
gle words:aloud. Writing to dictation with 
his let hand, which was tremulous, 
revealed thai mest letters that were intel- 
ligiblewere poonly formed; others bore no 
resemblanee to real alphabetical letters. 
Some words hadextra letters. In a similar 
manner, orally spelled words were correct 
exeept for superfluous letters inserted at 
the end of each word. The patient’s orofa- 
cial apraxia remained unchanged, but the 
“bedy bart for ovject” errors with his left 
upper extremity had disappeared. Some 
voluntary movement had returned to his 
right extremities. 
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The patient had begun writing with his 
left hand at school but was then compelled 
to use his right and continued to do so. He 
continued to use his left hand to comb his 
hair, brush his teeth, hold a spoon, and 
throw a ball. His sister and daughter were 
also left-handed. 

Four days after his transfer to the reha- 
bilitation center, the patient was difficult 
to arouse in the morning. A CT scan 
showed a large hemorrhage into the origi- 
nal area of infarction. He returned to the 
acute care facility, where he died three 
days later. At autopsy, serial coronal sec- 
tions at 1-cm intervals through the cere- 
bral hemispheres confirmed the extensive 
infarct involving most of the distribution 
of the left middle cerebral artery, with 
superimposed hemorrhage. The right cere- 
bral hemisphere and the brain stem were 
entirely normal (Fig 3). 


COMMENT 


The derangement of buccofacial 
movements in both of our patients 
was clearly apraxic. Neither patient 
had significant bulbar or pseudobul- 
bar weakness except very early in the 
course of their illnesses, and facial 
weakness was limited to the lower 
part of the face on the side opposite 
the lesion. Both patients responded 
promptly to the examiner’s requests 
and showed no evidence of akinesia or 
inattention. The frequent occurrence 
of errors consisting of substitution of 
well-coordinated but incorrect move- 
ments, or words for movements, elim- 
inates explanations such as ataxia, 
inattention, or akinesia. Frequently, 
the patients were observed to perform 
spontaneously some of the movements 
that could not be performed to com- 
mand or imitation, excluding weak- 
ness, ataxia, or changes in tone as 
explanations. Both patients under- 
stood speech well and had no difficul- 
ty obeying commands that did not 
involve use of the buccofacial muscu- 
lature. Moreover, the derangement of 
buccofacial movements involved not 
only responses to spoken commands 
but also imitation. Impaired language 
comprehension was thus also exclud- 
ed. The behavior of our patients in 
attempting buccofacial movements to 
command or imitation was no differ- 
ent from that of the typical right- 
handed patient with buccofacial 
apraxia associated with left hemi- 
sphere infarction. Thus both of our 
patients had unequivocal buccofacial 
apraxia. 

In each of our patients, the clinical, 
radiologic, and (in the second patient) 
pathologic evidence indicated a single 
large lesion of the nondominant cere- 
bral hemisphere. The involved hemi- 
sphere in each instance was ipsilater- 


al to the preferred hand and thus was 
nondominant for handedness. The 
affected right hemisphere was also 
clearly nondominant for language in 
our first patient; his reading and writ- 
ing difficulty were explicable on the 
basis of left hemispatial neglect, and 
the size and location of the lesion 
would have entailed a substantial 
aphasia had that hemisphere been the 
major repository of his language func- 
tions. In the second patient, however, 
the reading difficulty involved more 
than right hemialexia, and the 
agraphia was qualitatively different 
in some respects from that described 
with lesions of the nondominant 
hemisphere. Nevertheless, an infarct 
of that size and location would again 
have been expected to cause a severe 
aphasia had the left hemisphere been 
dominant for language; the patient’s 
preserved spoken language thus indi- 
cated that a major part of his lan- 
guage functions must have resided in 
the intact right hemisphere. Thus, 
analagous to the term crossed apha- 
sia, the term crassed buccofacial 
apraxia aptly describes the syndrome 
in our patients. 

Crossed buccofacial apraxia is rare. 
Over a two-year period we have exam- 
ined 36 patients with strokes of the 
nondominant hemisphere for distur- 
bances of buccofacial praxis. Despite 
detailed and systematic testing, we 
have not found any evidence of such a 
disorder except in the two patients 
reported here. Several of the patients 
had evidence by CT of lesions that 
were as large as those of these two 
patients but had no evidence of bucco- 
facial apraxia. 

The existence of crossed buccofacial 
apraxia, despite its rarity, has impor- 
tant implications with regard to the 
cerebral control of movement and lan- 
guage. It confirms that language and 
praxis may be dissociated to the 
extent of being mediated by different 
hemispheres, an observation that has 
been made in a number of previous 
case studies. These studies may be 
grouped under two categories. In the 
first group are left-handers who 
developed an apraxia, but not an 
aphasia, following a large right hemi- 
spheric infarct.*'*!’ The second cate- 
gory'** consists ef right-handed 
patients who developed aphasia with- 
out apraxia after infarcts in the right 
hemisphere.*”! The significance of a 
dissociation between skilled orofacial 
movements in particular and lan- 
guage as seen in our patients is that it 
is incompatible with the view of some 
authors that most abnormalities of 
speech in aphasic patients are mani- 
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 festations of a primary disorder of 
-coordinated oral movements.” It is 
-also incompatible with the view that 
= apraxia is a manifestation of a prima- 
= ry defect in the use of symbols.” 

Our observations further suggest 

- that buccofacial praxis and limb prax- 
= is may also be dissociated to the 
= extent of being mediated by separate 
hemispheres. Despite severe buccofa- 

cial apraxia, praxic functions in the 

ipsilateral limb were normal in our 

first patient and were impaired mild- 

ly and very transiently in the second. 

Both had large lesions encompassing 

the inferior parietal white matter. 
_ Such lesions in the appropriate hemi- 
fe sphere should have produced limb 
apraxia. Thus it is likely that in our 
patients limb praxis was mediated by 
the uninvolved hemisphere, which 
was contralateral to the preferred 
hand. 

Our cases thus constitute excep- 
tions to the schemata of Liepmann’ 
and others?” to explain cerebral medi- 
ation of learned, representational 
movements. According to these sche- 
mata, which have referred to both 
buccofacial and extremity move- 
ments, traces of such movements (“vi- 
suokinesthetic motor engrams’”’) are 
stored primarily in the hemisphere 
opposite the preferred hand. Such a 
hypothesis was initially based on 
observations in right-handed pa- 
tients, but more recently has been 
substantiated by the study of left- 
handed patients with right hemi- 
spheric lesions.*'*'’ However, it is 
clear from our patients that some 
praxic movements may be mediated 
by the cerebral hemisphere ipsilateral 
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to the preferred hand. Moreover, our 
data suggest that such movements 
may be exclusively under the control 
of that hemisphere. In our first 
patient, buccofacial apraxia was per- 
sistent for at least one year and 
remained unusually severe. 

The derangement of buccofacial 
movements in our first patient 
involved not only the learned, mean- 
ingful movements subsumed under 
the conventional definition of apraxia, 
but also several meaningless move- 
ments. Whether, in fact, a distinction 
should be made between meaningful 
and meaningless movements in defin- 
ing and testing for apraxia is contro- 
versial. Kimura and Archibald” have 
shown that patients with left hemi- 
sphere lesions tend to be impaired to a 
similar degree in performing both 
meaningless and meaningful limb 
movements and have concluded that 
apraxia is primarily a disorder of the 
higher control of complex movements 
per se, regardless of whether they 
have meaning. We have shown that 
speech movements must be excluded 
from this formulation. However, their 
observations, together with the im- 
pairment of both meaningful and 
meaningless nonspeech movements in 
our first patient, could be interpreted 
to mean that the anatomic structures 
mediating both kinds of nonlinguistic 
movement are identical; in our patient 
they would be located entirely within 
the right hemisphere. Alternatively 
meaningful and meaningless non- 
speech movements could each be 
mediated by separate areas in a single 
cerebral hemisphere that are suffi- 
ciently proximate to be damaged 
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together frequently by a single large 
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dichotomy between cerebral media- 
tion of meaningful and meaningless 
movements comes from Poizner et 
al, who describe a left hemisphere- 
damaged patient who had an apraxia, 
as conventionally defied, but also 
had preserved initation of nonrepre- 
sentational movements. 

Finally, our first patient was unable 
to carry out certain voluntary move- 
ments of the head, forehead. eyes, and 
eyelids. Although movements of the 
forehead and eyelids are technically 
facial movements, they, together with 
those of the head and eyes, are gener- 
ally classed as “axial” movements and 
are often spared in patients with buc- 
cofacial or limb apraxia.! This has 
been attributed to their mediation by 
special motor pathways originating in 
the temporal lobe, or to their control 
by both cerebral hemispheres’; lesions 
that cause a buccofacial or limb 
apraxia usually spare these pathways 
and involve only one eerebral hemi- 
sphere. In our first patient it is possi- 
ble that certain axial movements were 
solely under the control of the right 
cerebral hemisphere and that the 
large infarct encompassed both the 
usual and the special motor pathways. 
However, impairment of axial move- 
ments in the setting of a buccofacial 
or limb apraxia may not be as uncom- 
mon as was previously believed. Poeck 
et al” have found that meaningless 
axial movements are compromised as 
frequently as meaningless complex 
movements of the buccofacial muscu- 
lature and limbs in patients with left 
hemisphere lesions. 
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» Am unusual! myopathy characterized 
by seective loss of thick filaments and 
wileseread formation of rod bodies is 
descrived in two men, both seropositive 
for heman immunodeficiency virus. We 
were enable to find any previous reports 
decumenting this combination of morpho- 
logica abnormalities, which we believe 
may be related to human immunodeficien- 
Both patients re- 
Sponced ‘o treatment: one, to steroid 
therapy; the other. to plasmapheresis. 

(Arch Neurol 1938;45:585-587) 


Ipheral neuropathy is a well-rec- 
ognized complication of human 


-immenodeficiency virus (HIV) infec- 


tion,™ but primary muscle disease is 
rare. We describe an unusual, sub- 
acutely progressive myopathy, char- 
acter:zed by widespread formation of 
red bedies and selective loss of thick 


 fitaments in two men, both seroposi- 


twe ‘or HIV but without other fea- 
tares of acquired immunodeficiency 
sendrome (AIDS) or the AIDS-related 
complex. 
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REPORT OF CASES 


Case 1.—A 26-year-old homosexual man 
presented in June 1986 with a four-month 
history of progressive upper extremity 
weakness. Mild weakness began in the 
hands and became associated with mild 
shoulder girdle weakness over the first 
month. At presentation, the patient could 
not raise his arms above shoulder level, 
and weakness of hand muscles limited his 
ability to button clothing. He denied weak- 
ness of leg and cranial musculature. There 
were no sensory or autonomic symptoms. 
His medical history included Endolimar 
nana and Entamoeba histolytica infections 
in 1983 and recurrent condylomata acumi- 
nata. 

The findings of general physical exami- 
nation were normal. Muscle wasting was 
moderate and diffuse in the upper extrem- 
ities but minimal and only proximal in the 
lower extremities. Strength was 3 to 4/5 
(Medical Research Council [MRC]) in 
intrinsic hand and shoulder muscles with 
scapular winging, but 4/5 in neck flexor, 
forearm, and arm muscles. Iliopsoas and 
hamstring muscles had 4 to 5/5 strength, 
but other leg muscles had full strength. 
Tendon reflexes were normal. Mental sta- 
tus, cranial nerve, sensory, cerebellar, and 
gait examinations showed no abnormali- 
ties. Abnormal results of laboratory stud- 
ies were creatine kinase, 752 U/L (normal, 
<260 U/L); positive HIV antibody; abso- 
lute T-helper cell count, 540/uL (normal, 
>840/uL); and T-cell ratio, 0.5 (normal, 
>1.3). Serum immunoglobulin levels were 
normal by immunoelectrophoresis. 

Electrophysiologic Studies.—Needle elec- 
tromyography (EMG) showed mild fibril- 
lation and positive sharp-wave activity in 
most arm and leg muscles; brief, small- 
amplitude, polyphasic motor units demon- 
strated early recruitment diffusely in arm 
muscles, but were seen only in rare foci 
within leg muscles. Abnormalities on 
nerve conduction studies were limited to 
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reduced amplitude of median and ulnar | 
potentials | 


compound muscle action 
(CMAPs); eonduction velocities, minimum 
F latencies and amplitudes of leg CMAPs, 
and all sensory action potentials were nor- 
mal. Open biopsy of the left biceps brachii 
muscle was performed. 

Histopathologic Studies.—The muscle bi- 
opsy specimen was processed for enzyme 
histochemistry (myosin adenosine triphos- 
phatase [ATPase] preincubated at a pH of 
9.4, reduced nicotinamide-adenine dinu- 
cleotide, and Gomori’s trichrome) and 
electron microscopy. Direct immunofluo- 
rescence of this muscle and indirect immu- 
nofluorescence of normal muscle were per- 
formed by ineubation of frozen sections 
with fluorescein isothiocyanate-conju- 
gated goat antihuman IgG and IgM anti- 
sera (1:40 dilution in phosphate-buffered 
saline). In situ hybridization for HIV using 
a nick-translated cDNA probe was carried 
out according to a previously described 
method.* 

Pathologic Findings.—Light microscopy 
showed numerous small fibers containing 
basophilic and fuchsinophilic granules 
(Fig 1). Internal nuclei were increased. 
Myosin ATPése staining was reduced in 
intensity such that fiber type differentia- 
tion was poor. However, reduced nicotin- 
amide-adenine dinucleotide 


nantly type I. There was no evidence of 


type grouping. A single small aggregate of — 


mononuclear cells was seen in perimysial 
connective tissue in one of multiple serial 


sections, but no necrotic or regenerating 


fibers were identified. 

Electron microscopy showed widespread 
formation of small (<1 um) rod bodies and 
selective loss of thick filaments (Fig 2). 


The rod bodies were arranged randomly 


throughout affected fibers and exhibited 
periodicity ir two planes; thin filaments 


were continuous with their margins (Fig 2, 


inset). No viral particles were identified. 
The results of in situ hybridization for HIV 
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Fig 1.—Case 1. Transverse section showing extreme variation in fiber 
diameter and internal nuclei (hematoxylin-eosin, X 100; bar = 100 um). 
Inset, Granular material in sarcoplasm (Gomori’s trichrome, X250). 


Fig 3.—Case 2. Biopsy specimen of biceps brachii. Transverse section 
showing granular degeneration of fibers and focus of myophagia 
(arrow) (Gomori's trichrome, X100; bar = 100 um). Inset, Granular 
material in sarcoplasm (Gomori's trichrome, X250). 


and direct and indirect immunofluores- 
cence for immunoglobulins were negative. 
Cultures of portions of the biopsy specimen 
were negative for HIV. 

Clinical Course.—After six months of 
prednisone therapy (slowly tapered from 
80 to 40 mg/d), strength had improved 
from one-half to a full grade (MRC) in all 
previously weak muscles. Amplitudes of 
CMAPs were normal. Fibrillation and pos- 
itive sharp-wave activity had resolved. 
Polyphasic motor units of normal dimen- 
sions but with early recruitment were 
present in muscles with clinical weak- 
ness. 

CasE 2.—A 29-year-old bisexual man had 
progressive muscle weakness for six 
months. He first noticed pain in the shoul- 
der girdle muscles while lifting weights. 
He attributed this to muscle strain, and 
the pain resolved over six weeks with no 
exercise. He then developed difficulty run- 
ning but denied dysphagia, arthralgia, or 
symptoms of Raynaud’s phenomenon. Over 
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Fig 2.—Case 1. Random arrangement of small rod bodies in fibers and 
loss of thick filaments (uranyl acetate-lead citrate, X12 500; bar = 1 
um). Inset, Rod bodies showing periodicity and thin filaments at margins 


(uranyl acetate-lead citrate, X50000; bar = 0.5 um). 


the ensuing four months, he noticed pain- 
less, progressive weakness and wasting of 
the deltoid, biceps brachii, pectoral, and 
scapular muscles bilaterally. In addition, 
he developed an exaggerated lumbar lordo- 
sis. His medical history included surgical 
repair of an anal fistula and cutaneous 
herpes zoster one year before the onset of 
muscle weakness. There was no history of 
opportunistic infection, unexplained fever, 
lymphadenopathy, drug abuse, or cognitive 
difficulties. 

The findings of general physical exami- 
nation were normal. There was marked 
wasting bilaterally in the deltoid, scapular, 
biceps brachii, triceps, and pectoral mus- 
cles. Strength was 2/5 (MRC) in the del- 
toids, 3/5 in other shoulder girdle muscles, 
and 4/5 in biceps brachii, triceps, gluteal, 
and iliopsoas muscles bilaterally. Strength 
was nearly norma! in the hamstring, quad- 
riceps, and intrinsic hand muscles. The 
patient could not support himself in a 
“sit-up” position. There was an exag- 


Fig 4.—Case 2. Biopsy specimen of biceps brachii. Random arrange- 
ment of rod bodies and loss of thick filaments similar to that seen in 
case 1 (uranyl acetate-lead citrate, X15000; bar = 1 um). Inset, 
Detail of one rod body (uranyl acetate-lead citrate, X50 000; bar = 0.5 
um). 


gerated lumbar lordosis. Tendon reflexes 
were normal. Mental status, cranial nerve, 
and sensory examinations showed no 
abnormalities. Abnormal results of labora- 
tory studies were creatine kinase, 900 U/L; 
positive HIV antibody; and a polyclonal 
increase in serum immunoglobulins by 
immunoelectrophoresis. The T-cell ratio 
was normal. 

Electrophysiologic Studies.— Needle EMG 
revealed rare fibrillations and positive 
waves in the right delteid muscle, with 
early recruitment of brief, small motor 
unit potentials. Results ef nerve conduc- 
tion studies on the left median, ulnar, 
sural, and peroneal nerves were normal. 

Open biopsies of the left deltoid and 
biceps brachii muscles were performed. 

Histopathologic Studies.—The histopatho- 
logic studies were the same as for 
case 1. 

Pathologic Findings.—Similar to case 1, 
light microscopy showed numerous small, 
predominantly type I fibers containing 
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basophilic and fuchsinophilic granules 
(Fig 3). Myosin ATPase staining was 
reduced in intensity. One smal! endomysial 
aggrezateof mononuclear cells and several 
feci o myophagocrtosis were seen. Vacuo- 
lated ibers and an occasional regenerating 
fiver with basophilic cytoplasm could be 
jeentified. In the celtoid biopsy specimen, 
the degenerative changes were much less 
smiking and no intdammation was seen. 
Electron microscopy revealed ultra- 
swrucwura! changes (Fig 4) identical to 
those in case 1. Ir situ hybridization and 
cultures were negative for HIV. Direct and 
indirect mmunofuorescence showed no 
evideace-of immunoglobulin deposition. 
Clinical Course.— Following plasmapher- 
esis 20 treatments over eight weeks), 
taere was improvement in muscle 
srenzth. both subjectively and on testing 
(ene aal" te a full grade [MRC]). However, 
substantial weakness persisted. 


COMMENT 


Waen these two patients first pre- 
sented, polymyositis was suspected 
cinically because of subacutely pro- 
gressive weakness with normal sensa- 
ton and reflexes, elevation of muscle 
enzymes. and characteristic EMG fea- 
tares. Although scattered, small col- 
lections of mononuclear cells were 
Sen In two of the three biopsy speci- 
mens, the predominant abnormalities 
were selective loss of thick filaments 
and widespread formation of small 
mod sedis. 

Aeult-onset nemaline myopathy 
(AONM > is the previously described 
myopathy most closely resembling 
thatin the present cases. In the seven 
cases of AONM so far reported, the 
cistal or proximal onset of weakness 
was asually associated with normal or 
modestiy elevated muscle enzymes 
and EMG features of brief, small 
polyDhasic moter units, fibrillations, 
and positive sharp waves. However, 
sportaneous or sterold-induced im- 
provement was not reported. Further- 
more, there were significant patholog- 
m differences. The rod bodies in our 
wo patients were significantly small- 
er aad distributed randomly through- 
sut »ət fiber types, and selective loss 
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of thick filaments has not been de- 
scribed in AONM. 

The pathogenesis of rod body for- 
mation is not completely understood. 
Data from biochemical and immuno- 
logic studies‘? suggest that rod bodies 
result either from abnormal assimila- 
tion of Z disk-related structural pro- 
teins, in particular actin and a-actin- 
in, or from aggregation of abnormal 
proteins. Infection by HIV, a retrovi- 
rus with the capability of altering 
host genome, may result in coding for 
such abnormal proteins. Negative in 
situ hybridization for HIV does not 
exclude this, as at the time of the 
biopsies, the number of DNA copies 
may have been too low to be detect- 
able. 

Selective loss of thick filaments, but 
without rod body formation, can be an 
infrequent ultrastructural abnormali- 
ty in juvenile dermatomyositis.’ Al- 
though autoantibodies may be pro- 
duced in HIV infection, antimyosin 
autoantibodies (a possible cause of the 
selective loss of thick filaments) could 
not be detected in either patient by 
immunofluorescence studies. 

The abnormalities in these two 
patients are outside the usual spec- 
trum of neuromuscular pathologic 
findings associated with HIV infec- 
tion. Previous reports’? have docu- 
mented pathologic changes either in 
peripheral nerve or in the spinal cord 
that would be expected to cause neu- 
ropathic changes in muscle. Myopathy 
without inflammation or specific 
ultrastructural changes has been 
described in two patients with 
AIDS.” Polymyositis has been recent- 
ly described in two patients with 
AIDS,” and experiments have shown 
that Rhesus monkeys with acquired 
immunodeficiency induced by simian 
AIDS type-D retrovirus (SRV-1) can 
develop the clinicopathologic features 
of polymyositis." There was, however, 
much less inflammation in our pa- 
tients, and the ultrastructural ab- 
normalities of selective loss of thick 
filaments and widespread formation 
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of rod bodies were not reported in the ‘ 


two previous patients or in the animal 
model. 
The possibility remains, however, 


that the changes in our two patients | 


represent polymyositis in an incom- 
pletely developed form and that the 
full spectrum of pathologic features is 
not present because of the immune 
defect associated with HIV infection. 
The more prominent inflammation in 
case 2 could be accounted for by the 
less severe immune defect in that 
patient. The pathologic features of 
polymyositis can be present only 
focally in affected muscles, and it is 
possible that small biopsy samples, as 
from our two patients, may not show 
typical features. However, the inflam- 
matory changes observed in the biop- 
sy specimens from these two patients 
are minor compared with the severe 
structural derangement in the major- 
ity of fibers. Rod bodies have occa- 
sionally been reported in polymyosi- 
tis,? but have not been the predomi- 
nant abnormality, as they were in 
these patients. 

Although formation of rod bodies 
has been regarded as a nonspecific 
feature of a variety of poorly under- 
stood structural myopathies, its com- 
bination with seleetive loss of thick 
filaments is unusual and, to our 
knowledge, has not been previously 
described. The pathogenesis of this 
unusual myopathy is unclear. The 
response to treatment with steroids in 
one patient and to plasmapheresis in 
the other suggests an immune-medi- 
ated disorder. While the association 
may be coincidental, HIV infection 
may have produced the structural 
abnormalities observed, by alteration 
of host genome or post-translational 
events. Whatever the pathogenesis, 
recognition of this myopathy is im- 
portant, as it appears to be a treatable 
complication of HIV infection. 
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DALLAS/FORT WORTH 


MIDAS REX’ INSTITUTE 
HANDS-ON WORKSHOPS 


“Modern Dissection Techniques Of Bone, Bioplastics and Biometals” 


Neurosurgical Symposium (NEURO 700) 


August 18-19-20 
September 15-16-17 
October 3-4-5 + 20-21-22 


Special Symposia for OR Personnel only: May 26-27-28 + August 11-12-13 


May 23-24-25 
June 27-28-29 
July 28-29-30 


WORKSHOPS: 
The workshops will emphasize a series of structured exercises, 
utilizing appropriate animal bones, skeletal bones, bioplastics 


and biometals. Cowboys and the Texas Rangers. 


Trinity Park, Botanic Gardens and the Fort Worth Water Garden, 
Six Flags Over Texas. In Dallas enjoy the Old City Park, John F 
Kennedy Memorial Plaza, professional sports with the Dallas 


SHOPPING—Visit the restored Sundance Square downtown, the 


The Midas Rex Hands-On 
Workshops will be held each 
day from 7:00 am to 1:00 pm 
at the permanent instruc- 
tional facility, 2929 Race 
Street, Fort Worth. The after- 
noons and evenings are free 
to enjoy some of the many 
activities that Fort Worth has 
to offer such as: 


ATTRAC TIONS—Fort Worth 
Zoological Park, Stockyards, 
Kimbell Art Museum, Amon 
Carter Museum, Fort Worth 
Museum of Science and 
History, Log Cabin Village, 
Fort Worth Japanese Gar- 
dens, Van Zandt Cottage, 


INDEX TO ADVERTISERS 
Abbott Laboratories 


stockyards which specialize in Western wear and local malls. 
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Department of Neurology is recruit- 
ing a Chief of Neurology Service for 
the Houston VA Hospital. The Neu- 
rology Service is fully affiliated 
with Baylor College of Medicine, 
with an active residency program, 
inpatient and outpatient activities 
and research. A new VA Hospital 
(completed 1990) will house a 40 
bed Neurology Service, with 
approximately 3000 sq. ft. of 
research laboratory space. The 
position is at the Associate or Full 
Professor level. 


Please send a C.V. and names of 
three references to: 

Stanley H. Appel, M.D., Chairman 
Department of Neurology 

One Baylor Plaza 

Houston, Texas 77030 
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feels right at home. 


| Bs Oxford point you 
in the right direction. 


As world leaders in ambu- 
latory monitoring, it was 
only natural that Oxford 
created the first AEEG sys- 
tem, thereby pioneering a 
modality that has since be- 
come recognized as an 
effective diagnostic proce- 
dure for investigating 
transient brain disorders. 


The Medilog® 9000 
is the only clinically 
validated system 
that allows physio- 
logical data to be re- 


normal environment. De- 
signed as a cost-effective 
total system concept of 
recorder and scanner, the 
Medilog® 9000 is further 
enhanced by the capability 











of home recordings for 
patients with sleep 
disorders. It is also the 
only system that has the 
DC capability required for 
slow wave analysis. 


Backed by Oxford's 30-year 
commitment to tech- 
nology, service and 
customer education, the 
Medilog® 9000 is the right 
direction for your long 
term monitoring 
needs. Call, or 
write to us today 
for additional 
information. 


Oxford...providing 
quality products for 
quality patient care. 
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“Once in a blue moon” describes the phenomenon in which 
the moon appears as a brilliant blue. Seen worldwide following 
the volcanic eruption of Krakatoa in 1883, the blue moon occurs 
only when atmospheric cloud droplets, each less than 5 ym in 
diameter, form in abundance—an exceedingly rare event.’ 
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As rare as a seizure on Dilantin® 


(phenytoin) 


For as many as 86% of patients, sei- 
zures occur only once in a blue moon— 
if at all—once Dilantin monotherapy 
is under way.? 


That fact holds true for partial, 
complex partial, generalized tonic- 
clonic seizures, and status epilepticus. 


And it’s achieved without cognitive 
impairment at therapeutic drug levels 
(10 to 20 ug/mL),? often with once- 
daily therapy (Dilantin Kapseals®), 
which enhances compliance. 


What you demand, Dilantin does— 
for millions of patients every day. 


That’s why Dilantin remains the 
drug of first choice. 


And that’s why most patients on 
Dilantin will wait a long, long time to 
see another seizure. 


Dilantin 
(phenytoin) 
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IMPORTANT NOTE 
This drug must be administered slowly. In adults do not exceed 50 mg per minute intravenously. 
in neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 


INDICATIONS AND USAGE: Parenteral: Parenteral Dilantin is indicated for the contro! of status epilepticus of the 
grand mal type, and prevention and treatment of seizures occurring during neurosurgery. 

Oral: Dilantin is indicated for the contro! of generalized tonic-clonic (grand mal) and complex partie! 
(psychomotor, temporal lobe) seizures and prevention and treatment of seizures occurring during or following 
neurosurgery. 

Phenytoin serum level determinations may be necessary for optimal dosage adjustments (see Dosage ane 
Administration and Clinical Pharmacology). 

CONTRAINDICATIONS: Parenteral and Oral: Phenytoin is contraindicated in those patients who are hypersensitive 
to phenytoin or other hydantoins. 

Parenteral: Because of its effect on ventricular automaticity, phenytoin is contraindicated in sinus bradycardia. 
sino-atrial block, second and third degree A-V block, and patients with Adams-Stokes syndrome. 
WARNINGS: Parenteral: Intravenous administration should not exceed 50 mg per minute in adults. 
In neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 

Severe cardiotoxic reactions and fatalities have been reported with atrial and ventricular conduction depression 
and ventricular fibrillation. Severe complications are most commonly encountered in elderly or gravely ill patients 
Phenytoin should be used with caution in patients with hypotension and severe myocardial insufficiency. 

Hypotension usually occurs when the drug is administered rapidly by the intravenous route. 

The intramuscular route is not recommended for the treatment of status epilepticus since blood levels ct 
phenytoin in the therapeutic range cannot be readily achieved with doses and methods ot administration ordinarily 
employed. 

Oral: Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When, in the 
judgment of the clinician, the need for dosage reduction, discontinuation, or substitution of alternative antiepileptic 
medication arises, this should be done gradually. However, in the event of an allergic or hypersensitivity reaction. 
rapid substitution of alternative therapy may be necessary. In this case, alternative therapy should be a 
antiepileptic drug not belonging to the hydantoin chemical class. 

Parenteral and Oral: There have been a number of reports suggesting a relationship between phenytoin ane 
the development of lymphadenopathy (local or generalized) including benign lymph node hyperplasia. 
pseudolymphoma, lymphoma, and Hodgkin's Disease. Although 
a cause and effect relationship has not been established, the 
occurrence of lymphadenopathy indicates the need to 
differentiate such a condition from other types of lymph node 
pathology. Lymph node involvement may occur with or without 
symptoms and signs resembling serum sickness eg, fever, rash 
and liver involvement. 

in all cases of lymphadenopathy, follow-up observation for an 
extended period is indicated and every effort should be made to 
achieve seizure control using alternative antiepileptic drugs. 

Acute alcoholic intake may increase phenytoin serum 
levels while chronic alcoholic use may decrease serum levels. 
Usage in Pregnancy: Parenteral and Oral: A number of reports 
suggests an association between the use of antiepileptic drugs by women with epilepsy and a higher incidence 
of birth defects in children born to these women. Data are more extensive with respect to phenytoin ane 
phenobarbital, but these are also the most commonly prescribed antiepileptic drugs; less systematic or anecdote’ 
reports suggest a possible similar association with the use of all known antiepileptic drugs. 

The reports suggesting a higher incidence of birth defects in children of drug-treated epileptic women cannot be 
regarded as adequate to prove a definite cause and effect relationship. There are intrinsic methodologic problems 
in obtaining adequate data on drug teratogenicity in humans; genetic factors or the epileptic condition itself may be 
more important than drug therapy in leading to birth defects. The great majority of mothers en antiepileptic medication 
deliver normal infants. It is important to note that antiepileptic drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures, because of the strong possibility of precipitating status epilepticus 
with attendant hypoxia and threat to life. In individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the drug may 
be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures 
do not pose some hazard to the developing embryo or fetus. The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic women of childbearing potential. 

In addition to the reports of increased incidence of congenital malformation, such as cleft lip/palate and heart ma“ 
formations in children of women receiving phenytoin and other antiepileptic drugs, there have more recently been 
reports of a fetal hydantoin syndrome. This consists of prenatal growth deficiency, microcephaly and mental deficiency 
in children born to mothers who have received phenytoin, barbiturates, alcohol, or trimethadione. However, these 
features are all interrelated and are frequently associated with intrauterine growth retardation from other causes. 

There have been isolated reports of malignancies, including neuroblastoma, in children whose mothers received 
phenytoin during pregnancy. 

An increase in seizure frequency during pregnancy occurs in a high proportion of patients, because of altered 
phenytoin absorption or metabolism. Periodic measurement of serum phenytoin levels is particularly valuable 
in the management of a pregnant epileptic patient as a guide to an appropriate adjustment of dosage. However. 
postpartum restoration of the original dosage will probably be indicated. 

Neonatal coagulation defects have been reported within the first 24 hours in babies born to epileptic mothers 
receiving phenobarbital and/or phenytoin. Vitamin K has been shown to prevent or correct this defect and has 
been recommended to be given to the mother before delivery and to the neonate after birth. 

PRECAUTIONS: General: Parenteral: The addition of Dilantin solution to intravenous infusion is not recommended 
due to lack of solubility and resultant precipitation. 

Parenteral Dilantin should be injected slowly (not exceeding 50 mg per minute in adults), directly into a large 
vein through a large-gauge needle or intravenous catheter. Each injection of intravenous Dilantin should be followed 
by an injection of sterile saline through the same needle or intravenous catheter to avoid local venous irritation 
due to the alkalinity of the solution. Continuous infusion should be avoided. 

Soft tissue irritation and inflammation has occurred at the site of injection with and without extravasation ot 
intravenous phenytoin. Soft tissue irritation may vary from slight tenderness to extensive necrosis, sloughing. 
and in rare instances has led to amputation. Improper acministration including subcutaneous or perivascular 
injection should be avoided to help prevent possibility of the above. 

Oral: Osteomalacia has been associated with phenytoin therapy and is considered to be due to phenytoin's 
interference with Vitamin D metabolism. 

Parenteral and Oral: The liver is the chief site of biotransformation of phenytoin; patients with impaired liver 
function, elderly patients, or those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have been shown to metabolize the 
drug slowly. Slow metabolism may be due to limited enzyme availability and lack of induction; it appears to be 
genetically determined. 

Phenytoin should be discontinued if a skin rash appears (see “Warnings” section regarding drug 
discontinuation). If the rash is exfoliative, purpuric, or bullous or if lupus erythematosus, Stevens-Johnson 
syndrome, or toxic epidermal necrolysis is suspected, use of this drug should not be resumed and alternative 
therapy should be considered. (See Adverse Reactions.) If the rash is of a milder type (measles-like or 
scarlatiniform), therapy may be resumed after the rash has completely disappeared. Jf the rash recurs upon 
reinstitution of therapy, further phenytoin medication is contraindicated. 

Hyperglycemia, resulting from the drug's inhibitory effects on insulin release, has been reported. Phenytoin 
may also raise the serum glucose level in diabetic patients. 
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Phenytoin is not indicated for seizures due to hypoglycemic or other metabolic causes. Appropriate diagnostic 
procedures should be performed as indicated. 

Phenytoin is not effective for absence (petit mal) seizures. If tonic-clonic (grand mal) and absence (petit mal) 
seizures are present, combined drug therapy is needed. 

Serum levels of phenytoin sustained above the optimal range may produce contusional states referred to as 
“delirium” “psychosis” or “encephalopathy” or rarely irreversible cerebellar dysfunction. Accordingly, at the first 
sign of acute toxicity, plasma levels are recommended. Dose reduction of phenytoin therapy is indicated if plasma 
levels are excessive; if symptoms persist, termination is recommended. (See Warnings) 
information for Patients: Ora/: Patients taking phenytoin should be advised of the importance of adhering strictly 
tothe prescribed dosage regimen, and of informing the physician of any clinical condition in wrich itis not possible 
totake the drug orally as prescribed, eg, surgery, etc. 

Patients should also be cautioned on the use of other drugs or alcoholic beverages withcut first seeking the 
physician's advice. 

Patients should be instructed to call their physician if skin rash develops. 

The importance of good dental hygiene should be stressed in order to minimize the deve opment of gingival 
hyperplasia and its complications. 

Do not use capsules which are discolored. 

Laboratory Tests: Parenteral and Oral: Phenytoin serum level determinations may be necessary to achieve optimal 
dosage adjustments. 

Drug Interactions: Parenteral and Oral: There are many drugs which may increase or decreese phenytoin levels 
or which phenytoin may affect. The most commonly occurring drug interactions aredlisted Deiow: 1. Drugs which 
may increase phenytoin serum levels include: chloramphenicol, dicumarol, disulfiram, tolbutamide, isoniazid, 
phenylbutazone, acute alcohol intake, salicylates, chlordiazepoxide, phenothiaznes, diazepam, estrogens, 
ethosuximide, halothane, methylphenidate, sulfonamides, cimetidine, trazodone. 

2. Drugs which may decrease phenytoin levels include: carbamazepine, chromic alcohc! abuse, reserpine. 
Moban® brand of Molindone Hydrochloride contains calcium ions which interfere with the abscrption of phenytoin. 
Ingestion times of phenytoin and antacid preparations containing calcium should be staggered in patients with 
low serum phenytoin levels to prevent absorption problems. 

3. Drugs which may either increase or decrease phenytoin serum levels include: phenobarbital, valproic acid, 
and sodium valproate. Similarly, the effect of phenytoin on phenobarbital, valproic acid and sodium valproate 
serum levels is unpredictable. 

4. Although not a true drug interaction, tricyclic antidepressants may precipitate sezuresin susceptible patients 
and phenytoin dosage may need to be adjusted. 

5. Drugs whose efficacy is impaired by phenytoin include: corticosteroids, coumarin anticoagulants, oral 
contraceptives, quinidine, vitamin D, digitoxin, rifampin, doxycycline, estrogens, furosemide. 

Serum level determinations are especially helpful when possible drug interactions are suspected. 
Drug/Laboratory Test Interactions: Parenteral and Oral: 
Phenytoin may cause decreased serum levels of protein-bound 
iodine (PBI). It may also produce lower than normal values for 
dexamethasone or metyrapone tests. Phenytoin may cause 
increased serum levels of glucose. alkaline phosphatase, and 
gamma glutamyl transpeptidase (GGT). 

Carcinogenesis: Parenteral and Oral: See ‘Warnings section for 
information on carcinogenesis. 

Pregnancy: Parenteral and Oral: See Warn ngs 

Nursing Mothers: Parenteral and Oral: Intant breast-feeding is 
not recommended for women taking thisdrug because phenyt- 
oin appears to be secreted in low concentrat ons in human milk. 
ADVERSE REACTIONS: Parenterat: The most notable signs of 
toxicity associated with the intravenous use of this drug are cardiovascular collapse and/or certral nervous system 
depression. Hypotension does occur when the drug is administered rapidly by the intravenous route. The rate 
of administration is very important; it should not exceed 50 mg per minute in adults, and 1-3 mg/kg/min in 
neonates. At this rate, toxicity should be minimized. 

Cardiovascular: Parenteral: Severe cardiotoxic reactions and fatalities have been reported with atrial and 
ventricular conduction depression and ventricular fibrillation. Severe complications are most commonly 
encountered in elderly or gravely ill patients. 

Injection Site: Parenteral: Local irritation, inflammation, tenderness, necrosis, and sioughing have been reported 
with or without extravasation of intravenous phenytoin. 

Central Nervous System: Parenteral and Oral: The most common manifestations encountered with phenytoin 
therapy are referable to this system and are usually dose-related. These include nystagmus, ataxia, slurred speech, 
decreased coordination and mental confusion. Dizziness, insomnia, transient nervousness, motor twitchings, 
and headaches have also been observed. There have also been rare reports of phenytoin induced dyskinesias, 
including chorea, dystonia, tremor and asterixis, similar to those induced by phenothiazine and other neuroleptic 
drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term 
phenytoin therapy. 

Gastrointestinal System: Parenteral and Oral: Nausea, vomiting, and constipation. 

Integumentary System: Parenteral and Oral: Dermatological manifestations sometimes accompanied by fever 
have included scarlatiniform or morbilliform rashes. A morbilliform rash (measies-like) is the most common; other 
types of dermatitis are seen more rarely. Other more serious forms which may be-fatal have included bullous, 
exfoliative or purpuric dermatitis, lupus erythematosus, Stevens-Johnson syndrome, and toxic epidermal 
necrolysis (see Precautions). 

Hemopoietic System: Parenteral and Oral: Hemopoietic complications, some fatal, have occasionally been 
reported in association with administration of phenytoin. These have included thrombocytopenia, leukopenia, 
granulocytopenia, agranulocytosis, and pancytopenia with or without bone marrow suppression. While 
macrocytosis and megaloblastic anemia have occurred, these conditions usually respond to folic acid therapy. 
Lymphadenopathy including benign lymph node hyperplasia, pseudolymphoma. lymphcma, and Hodgkin's 
Disease have been reported (see Warnings). 

Connective Tissue System: Parenteral and Oral: Coarsening of the facial features, eniargemert of the lips, gingival 
hyperplasia, hypertrichosis, and Peyronie's Disease. 

Other: Parenteral and Oral: Systemic lupus erythematosus, periarteritis nodosa, toxic hepetitis, liver damage, 
and immunoglobulin abnormalities may occur. 

OVERDOSAGE: Parenteral and Oral: The lethal dose in children is not known. The lethal dose ir adults is estimated 
tobe 2 to 5 grams. The initial symptoms are nystagmus, ataxia and dysarthria. Other signs are tremor, hyper- 
reflexia, lethargy, slurred speech, nausea, vomiting. The patient may become comatose and hypertensive. Death 
is due to respiratory and circulatory depression. 

There are marked variations among individuals with respect to phenytoin plasma levels where toxicity may 
occur. Nystagmus, on lateral gaze, usually appears at 20 mcg/mL, ataxia at 30 mcg/mL, dysarthria and lethargy 
appear when the plasma concentration is over 40 mcg/mL, but as high a concentration as 5C mcg/mL has been 
reported without evidence of toxicity. As much as 25 times the therapeutic dose has been taken to resultin a serum 
concentration over 100 mcg/mL with complete recovery. 

Treatment: Treatment is nonspecific since there is no known antidote. 

The adequacy of the respiratory and circulatory systems should be carefully observed and appropriate 
supportive measures employed. Hemodialysis can be considered since phenytoinis not completely bound to 
plasma proteins. Total exchange transfusion has been used in the treatment of severe intoxication in children. 

In acute overdosage the possibility of other CNS depressants, including alcoho!, should be borne in mind. 
Caution — Federal law prohibits dispensing without prescription. 
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pimozide) Tablets 


in two controlled clinical 
53 years. Most subjects in the two trials were 12 or older. 
CONTRAINDICATIONS 

1. ORAP (pimozide) is contraindicated in the treatment of simple tics or tics other 
than associated withTourette's Disorder. 

2. ORAP should not be used in patients taking drugs that may, themseives, cause 
motor and phonic tics (e.g., pemoline, methylphenidate and amphetamines) until 
such patients have been withdrawn from these drugs to determine whether or not 


the drugs, rather than Tourette's Disorder, are responsible for the tics. 

3. Because ORAP prolongs the QT interval of the electrocardiogram it is 
contraindicated in patients with congenital long QT syndrome, patients with a 
history of cardiac arrhythmias, or patients taking other drugs which prolong the QT 
interval of the electrocardiogram (see DRUG INTERACTIONS). 

4. ORAP is contraindicated in patients with severe toxic central nervous system 


whether cross-sensitivity exists among the antipsychotics, pimozide should be 
used with appropriate caution in patients who have demonstrated hypersensitivity 
to other antipsychotic drugs. 


WARNINGS 
The use of ORAP (pimozide) in the treatment of Tourette's Disorder involves different 
considerations than when antipsychotic drugs are used to treat other 
conditions. Consequently, a decision to use ORAP should take into consideration the 
following: (see also PRECAUTIONS—Information for Patients). 


Tardive Dyskinesia A syndrome consisting of potentially irreversible, involuntary, 


dyskinetic movements may develop in patients treated with antipsychotic drugs. 
Although the prevalence of the syndrome appears to be highest among the elderly, 
elderty women, it is impossible to rely upon prevalence estimates to predict, at 


-especially 
the inception of antipsychotic treatment, which patients are likely to develop the 


syndrome. Whether antipsychotic drug products differ in their potential to cause tardive 
is unknown. s 

Both the risk of developing tardive dyskinesia and the likelihood that it will become 

irreversible are believed to increase as the duration of treatment is withdrawn. 

itself, however, may suppress (or partially suppress) the signs 


(For further information about the description of tardive dyskinesia and its clinical 
detection, please refer to ADVERSE REACTIONS and PRECAUTIONS-information for 
Patients.) 

Neuroleptic Malignant Syndrome (NMS) A potentially fatal symptom complex 
sometimes referred to as Neuroleptic Malignant Syndrome (NMS) has been reported in 
association with ic drugs. Clinical manifestations of NMS are hyperpyrexia, 
muscle rigidity, altered mental status (including catatonic signs) and evidence of 

diaphoresis, and 


The diagnostic evaluation of patients with this syndrome is complicated. In arriving at 
a diagnosis, it is important to identity cases where the clinical presentation includes both 
serious medical illness (e.g., pneumonia, systemic infection, etc.) and untreated or 
inadequately treated extrapyramidal signs and symptoms (EPS). Other important 
considerations in the differential diagnosis include central anticholinergic toxicity, heat 
stroke, drug tever and primary central nervous system (CNS) pathology. 

The management of NMS should include 1) immediate discontinuation of 


agreement about specific 
if a patient requires antipsychotic drug treatment after recovery trom NMS, the 
potential reintroduction of drug therapy should be carefully considered. The patient 
should be caretully monitored, since recurrences of NMS have been reported. 
Hyperpyrexia, not associated with the above symptom compiex, has been reported 
with other antipsychotic drugs. 


periodically thereafter, especially during the period of dose adjustment. 

ORAP may have a tumorigenic potential 
known that pimozide can produce a dose related increase in pituitary tumors. The full 
significance of this finding is not known, but should be taken into consideration in the 
physician's and patient's decisions to use this drug product. This finding should be given 
special consideration when the patient is young and chronic use of pimozide Is 
anticipated. (see PRECAUTIONS—Carcinogenesis, Mutagenesis, Impairment of Fertility). 


PRECAUTIONS 
General ORAP (pimozide) may impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks, such as driving a car or operating 


cautiously to patients 
kidney function, because it is metabolized by the liver and excreted by the kidneys. 
Antipsychotics should be administered with caution to patients receiving 
anticonvulsant medication, with a history of seizures, or with EEG abnormalities, because 
may lower the convulsive threshold. If indicated, adequate anticonvulsant therapy 
should be maintained concomitantly. 


Laboratory Tests An ECG should be done at baseline and periodically thereafter 
throughout the period of dose adjustment. Any indication of prolongation of Q7,, interval 
beyond an absolute limit of 0.47 seconds (children) or 0.52 seconds (adults), or more 
than 25% above the patient's original baseline should be considered a basis for stopping 
further dose increase (see CONTRAINDICATIONS) and considering a lower dose. 


Since hypokalemia has been associated with ventricular arrhythmias, potassium 
insufficiency, secondary to diuretics, diarrhea, or other cause, should be corrected 
ORAP therapy is initiated and normal potassium maintained during therapy. 


Drug interactions Because ORAP prolongs the QT interval of the electrocardiogram, an 
additive effect on OT interval would be anticipated if administered with other drugs, such 
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as phenothiazines, tricyclic antidepressants or antiarrhythmic agents, which prolong the 
QT interval. Such concomitant administration should not be undertaken (see 
CONTRAINDICATIONS). 


ORAP may be capable of potentiating CNS depressants, including analgesics, 
sedatives, anxiolytics, and alcohol. 

Carcinogenesis, Mutagenesis, Impairment of Fertility Carcinogenicity studies were 
conducted in mice and rats. In mice, pimozide causes a dose-related increase in pituitary 
and mammary tumors. 

When mice were treated for up to 18 months with pimozide, pituitary gland changes 
developed in females only. These changes were characterized as hyperplasia at doses 
approximating the human dose and adenoma at doses about fifteen times the maximum 
recommended human dose on a mg per kg basis. The mechanism for the induction of 


also produced by other antipsychotic drugs. 

Pregnancy Category C. Reproduction studies performed in rats and rabbits at oral doses 
up to 8 times the maximum human dose did not reveal evidence of teratogenicity. In the 
rat, however, this multiple of the humanedase resulted in decreased pregnancies and in 
the retarded of fetuses. These effects are thought to be due to an inhibition 
or delay in implantation which is also observed in rodents administered other 
antipsychotic drugs. in the rabbit, maternal toxicity, mortality, decreased weight gain, 
and embryotoxicity including increased resorptions were dose related. Because animal 
reproduction studies are not-always predictive of human response, pimozide should be 
given to a pregnant woman enty if the potential benefits of treatment clearly outweigh the 
potential risks. 

Labor and Delivery This drug has no recognized use in labor or delivery. 

Nursing Mothers It is not known whether pimozide is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for tumorigenicity 
and unknown cardiovascular effects inthe infant, a decision should be made whether to 
discontinue nursing or to discontinue the drug, taking into account the importance of the 
drug to the mother. 


Pediatric Use Although Tourette's Disorder most often has its onset between the ages of 
2 and 15 years, information on the use and efficacy of ORAP in patients less than 12 
years of age is limited. 

Because its use and safety have not been evaluated in other childhood disorders, 
ORAP is not recommended for use inany condition other than Tourette's Disorder. 


ADVERSE REACTIONS 
General: Extrapyramidal Reactions: Neuromuscular (extrapyramidal) reactions during 
the administration of ORAP (pimozide) have been reported frequently, often during the 
first few days of treatment. in most patients, these reactions involved Parkinson-like 
symptoms which, when first observed, were usually mild to moderately severe and 
reversible 


reported and that the drug may have to be discontinued in such cases. 

therapy experience no problems with abrupt discontinuation of antipsychotic drugs. 
However, some patients on maintenance treatment experience transient dyskinetic signs 
after abrupt withdrawal. In certain of these cases the dyskinetic movements are 
indistinguishable trom the syndrome described below under “Tardive Dyskinesia’ except 
for duration. It is not known whether gradual withdrawal of antipsychotic drugs will 
reduce the rate of occurrence of withdrawal emergent neurological signs but until further 
evidence becomes available, it seems reasonable to gradually withdraw use of ORAP. 

Tardive Dyskinesia: ORAP may be associated with persistent dyskinesias. Tardive 
dyskinesia, a syndrome consisting of potentially irreversible, involuntary, dyskinetic 
movements, may appear in some patients on long-term therapy or may occur after drug 
therapy has been discontinued. The risk appears to be greater in elderly patients on high- 
dose therapy, especially females. The symptoms are persistent and in some patients 
appear irreversible. The syndrome is characterized by rhythmical involuntary 
movements of tongue, face, mouth or jaw (e.g., protrusion of tongue, puffing of cheeks, 
puckering of mouth, chewing movements). Sometimes these may be accompanied by 
involuntary movements of extremities and the trunk. 

There is no known effective treatment for tardive dyskinesia: antiparkinson agents 
usually do not alleviate the symptoms of this syndrome. It is suggested that all 
antipsychotic agents be discontinued if these symptoms appear. Should it be necessary 
to reinstitute treatment, or increase the dosage of the agent, or switch to a different 
antipsychotic agent, this syndrome may be masked. 

It has been reported that fine vermicular movement of the tongue may be an earty 
sign of tardive dyskinesia and if the medication is stopped at that time the syndrome may 


not develop. 

Electrocardiog Changes: Electrocardiographic changes have been observed in 
clinica! trials of ORAP in Tourette's Disorder and schizophrenia. These have included 
prolongation of the QT interval, flattening, notching and inversion of the T wave and the 
appearance of U waves. Sudden, unexpected deaths and grand mal seizure have 


occurred at doses above 20 mg/day 
Neuroleptic Malignant Syndrome: Neuroleptic malignant syndrome (NMS) has been 

reported with ORAP. (See WARNINGS for further information concerning NMS.) 
Hyperpyrexia: Hyperpyrexia has been reported with other antipsychotic drugs. 


Clinical Trials The reaction tabulation was derived from 20 patients in 
a 6 week long placebo controlled clinical trial of ORAP in Tourette's Disorder. 
Body System/ Pimozide Placebo 
Adverse Reaction (N=20 (N= 20) 
Body as a Whole 

Headache 1 2 
Gastrointestinal 

Dry mouth 5 1 
Diarrhea 1 0 
Nausea 0 2 
Vomiting 0 1 
Constipation 4 2 
Eructations 0 1 
Thirsty 1 0 
Appetite increase 1 0 
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Because clinical investigational experienee with ORAP in Tourette's Disorder is 
limited, uncommon adverse reactions may not have been detected. The physician 


Other Adverse Reactions In addition to the adverse reactions listed above, those listed 
below have been reported in U.S. clinical trials of ORAP in conditions other than 
Tourette's Disorder. 
Body as a Whole: Asthenia, chest pain, pesiorbital edema 
Cardiovascular/Respiratory: Postural hypotensian, hypotension, hypertension, 
Gastrointestinal: \ncreased salivation, nausea, vomiting, anorexia, GI distress 
Endocrine: Loss of libido 
Central Nervous System: Dizziness, tremor, parkonsenism, fainting, dyskinesia 
Special Senses: Blurred vision, cataracts 
Urogenital: Nocturia, urinary frequency 
Postmarketing Reports The following experiences were described in spontaneous 
postmarketing reports These reports do net provide sufficient information to establish a 
clear causal relationship with the use of ORAP 


OVERDOSAGE 

in general, the signs and symptoms of overdosage with ORAP (pimozide) would be 
an exaggeration of known pharmacologic effects and adverse reactions, the most 
prominent of which would be: 1) electrocardiographic abnormalities, 2) severe 
extrapyramidal reactions, 3) hypotension, 4) a comatose state with respiratory 
depression. 

in the event of overdosage, gastric lavage, establishment of a patent airway and, if 
necessary mechanically-assisted respiration ara advised. Electrocardiographic 


case of severe extrapyramidal reactions, antiparkinson medication should be 
administered. Because of the long haifife of pimezide, patients who take an overdose 
should be observed for at least 4 days. As with all drugs, the physician should consider 
contacting a poison control center for additional information on the treatment ot 
overdose. 


DOSAGE AND ADMINISTRATION 

Reliable dose response data for the effects of CRAP (pimozide) on tic manifestations 
in Tourette's Disorder patients below the age of twelve are not available. É 
the suppression of tics by ORAP requires a stow and gradual introduction of the drug. 
The patient's dose should be carefully adjusted tc a point where the suppression of tics 
and the relief afforded is balanced against the untoward side effects of the drug. 

An ECG should be done at baseline and pericdically thereafter, especially during the 
period of dose adjustment (see WARNINGS and FRE! Tests). 

in general, treatment with ORAP should be initiated with a dose of 1 to 2 mg a day in 
divided doses. The dose may be increased thereafter every other day. Most patients are 
maintained at less than 0.2 mg/kg per day, or 10 mg/day, whichever is less. Doses 
greater than 0.2 mg/kg/day or 10 mg/day are notrecommended. 

Periodic attempts should be made to reduce the dosage of ORAP to see whether or 
not tics persist at the level and extentfirst identified. In attempts to reduce the dosage of 
ORAP consideration should be given to the possibility that increases of tic intensity and 
frequency may represent a transient, withdrawal related rather than a return 
of disease symptoms. Specifically, one to two weeks should be allowed to elapse before 
one concludes that an increase in tic manifestations is a function of the underlying 
disease syndrome rather than a response to doug withdrawal. A gradual withdrawal is 
recommended in any case. 


HOW SUPPLIED 
ORAP (pimozide) 2 mg tablets. white, scored, imprint “LEMMON” and "ORAP 2-NDC 
0093-0187-01, bottles of 100. 
Dispense in tight, light-resistant containers as defined in the official compendium. 
Made in Canada 


‘Manufactured by- 
McNeil Pharmaceutical, (Canada) Ltd. 
Stouffville, Ontario L4A 7x7 


Printed in USA 
Rev. A 6/88 
Manufactured for: 
LEMMON COMPANY 
Sellersville, PA 18960 
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Letters to the Editor 





Letters to the editor should be submitted as an original and two duplicates. They should be 
typewritten double-spaced on plain bond paper; they will be subject to editing. If they are 


prepared on a word processor, do not justify the righ 
letter signed by all authors must accompany this (see 


Pathologic Crying as a Prominent 
Behavioral Manifestation of Central 
Pontine Myelinolysis 


To the Editor.—Recently, Price and 
Mesulam! drew attention to the 
behavioral manifestations of central 
pontine myelinolysis (CPM). In addi- 
tion, we report a case of pathologic 
crying that developed several days 
after the rapid correction of hypona- 
tremia. 


Report of a Case.—A 45-year-old man 
was admitted to the hospital because of 
Wernicke’s encephalopathy, malnutrition, 
and dehydration. Laboratory data showed 
a serum sodium level of 116 mmol/L and a 
moderate uremia due to inadequate salt 
and water intake and chronic vomiting. 
During the first 24 hours, 3 L of 0.9% 
saline solution was infused. Treatment 
with 300 mg of thiamine hydrochloride, 
administered intramuscularly daily, was 
started. The serum sodium level gradually 
increased to a value of 132 mmol/L. How- 
ever, during the following days, he devel- 
oped emotional lability and difficulty in 
swallowing. Examination revealed that the 
patient was slow of thought, inattentive, 
and frequently cried spasmodically. 
Smooth pursuit of eye movements was 
irregular and there was a bilateral weak- 
ness, especially of the lower part of the 
face and tongue, with obvious dysarthria 


Fig 1.— Sagittal T- 1-weighted magnetic reso- 
nance imaging scan (TR, 600 ms; TE, 30 ms) 
shows hypointense area centrally located in 
pons. Size of pons is normal. 
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and slight dysphagia for liquids. There was 
no muscular weakness, but both hands 
were clumsy, and tendon reflexes were 
hyperactive bilaterally. His cerebellar syn- 
drome had progressed to a noticeable atax- 
ia of the arms and poor shin coordination. 
He could not stand or walk unaided. Senso- 
ry testing was unreliable. 

Magnetic resonance imaging demon- 
strated an area of 2 X 1.5 cm in the center 
of the pons with prolonged T-1 and T-2 
relaxation values without mass effect 
(Figs 1 and 2). During the following weeks 
the dysphagia, mental, and cerebellar 
signs improved slowly. At discharge the 
behavioral abnormalities had resolved and 
he could walk unaided. A magnetic reso- 
nance imaging scan repeated five months 
later was unchanged. 


Comment.—In this patient with 
Wernicke’s encephalopathy, CPM 
with signs of a pseudobulbar syn- 
drome and worsening of the preexis- 
tent cerebellar syndrome developed 
after the correction of hyponatremia. 
Pathologic crying was a prominent 
behavioral manifestation. In CPM, 
this behavioral manifestation has 


Fig 2.—Same area in transversal T-1- 
weighted magnetic resonance imaging scan 
demonstrates hypointense area centrally 
located in pons. 





t margin. A copyright transmittal 
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been mentioned before.' Pathologic 
crying was also recently reported in 
several patients with focal unilateral 
or bilateral lesions confined to the 
pons. We feel that pontine lesions 
should be considered as a possible 
cause in patients with pathologic cry- 
ing as a prominent behavioral mani- 
festation. The causative role of rapid 
correction of hyponatremia in the 
development of CPM is still contro- 


versial.*° 
J. J. vaN HILTEN, MD 
O. J. S. BURUMA, MD 
Department of Neurology 
P. Kessing, MD 
Department of Neuroradiology 


L. T. VLASVELD, MD 

Department of Internal Medicine 
University Hospital, Leiden 
Rijnsburerweg 10 

2333 AA Leiden, the Netherlands 
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drome. Ann Neurol 1987;22:133. 
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tion to brain damage: A prospective study. 
N Engi J Med 1987;317:1190-1195. 

5. Sterns RH: Severe symptomatic hypona- 
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Ceftazidime-induced 
Encephalopathy in a Patient With 
Renal Impairment 


To the Editor.—Large doses of paren- 
terally administered penicillin G may 
produce confusion, lethargy, twitch- 
ing, multifocal myoclonus, and local- 
ized or generalized epileptiform sei- 
zures, particularly in patients with 
renal impairment.’ Cephalosporins, 
with chemical structures similar to 
the penicillins, have likewise been 
reported to cause encephalopathies’ 
with lethargy, disorientation, memory 
loss, asterixis, multifocal myoclonus, 
and tonic-clonic seizures (cefazolin* 
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amd zepħalorīidime‘). This report was 
prompted br the occurrence of 
encephalopathy in a patient with 
rena impairment on administration 
of incravenous ceftazidime, one of the 
newer third-generation cephalospo- 
rins. 


Report of a Case.—An 80-year-old man 
atsour institution was treated for osteomy- 
el=is with intrzvenous ceftazidime thera- 
py fellowing sip replacement surgery. 
Therapy was bæun with a dosage regimen 
of intravenous eeftazidime 2 g every eight 
hears The patient's serum creatinine level 
was 265.2 umci/L (3.0 mg/dL) and his 
measured creatinime clearance was 0.58 
m_/s (35 mL/min). His baseline mental 
Status was alert and oriented with no 
observed impainment. Following 25 consec- 
utove days of intravenous ceftazidime ther- 
apy at the above dose, the patient became 
slightly confused. Over a period of two to 
timee days, he became increasingly agi- 
tated confused,and incoherent, with trem- 
uleusaess and severe multifocal myoclonic- 
like jerking in all extremities. A trough 
serum ceftazidime concentration drawn at 
that time was 2183 umol/L (174 ug/mL). 
Ne other precipitating factor or etiology 
could be identified. Intravenous ceftazi- 
dime therapy was discontinued, and over 
the next three Gays, the patient’s encepha- 
lopatiic symptoms abated with the tremor 
almost disappearing and the confusion 
clearing. Ceftazidime therapy was then 
restarted at a lewer dose (1.5 g every eight 
hears). At this time his serum creatinine 
lesel was measured as 274 umol/L (3.1 
mg/d. Withia 72 hours of restarting 
imtravenously administered ceftazidime 
therapy, the tremor and confusion reap- 
peared. The patent began to have difficul- 
ty eang and speaking, was disoriented, 
ami the jerking movements were once 
again observed The patient ultimately 
became incoherent and somnolent and 
exaibeted gross tremor and jerking move- 
ments. Ceftazidime therapy was discontin- 
ued far the second time. The following day 
his'serum creatinine level was measured at 
388 umol/L (4.4 mg/dL). Within 72 hours 
following discomtinuation of ceftazidime 
therawy fer the final time, central nervous 
Systeresymptoms began to resolve and the 
patient returnee to baseline mental status 
within ten days 


Comment.—The mechanism in- 
vevel in the triggering of an enceph- 
alepathic synerome by large doses of 
intraveneusly administered penicil- 
lims is hypothesized to be due to com- 
peitive mhibition of the active trans- 
pert ef texic erganic compounds from 
the crebrosp:nal fluid.’ An increase 
of these organic acids in the cerebro- 
spna fluid is seen in uremia due to 
alverations ir permeability of the 
bleod-brain barrier.’ This particular 
case demonstrates the potential for a 
pessidly similar phenomenon with the 
chenueally related cephalosporins.” 
A ceiazidime serum concentration 
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was measured at the height of the 
initial occurrence of encephalopathic 
symptoms before the 2-g every eight 
hour dose was discontinued in our 
patient. This was a trough concentra- 
tion of 318.3 wmol/L (174 ug/mL). 
Typically, administration of ceftazi- 
dime 1 g every eight hours should 
result in a peak serum concentration 
of approximately 100.6 wmol/L (55 ug/ 
mL) with a trough concentration of 
4.57 umol/L (2.5 ug/mL) after eight 
hours. Two-gram intravenous cef- 
tazidime doses have been seen to 
result in peak concentrations of up to 
338.5 umol/L (185 ug/mL).’ The rela- 
tionship of ceftazidime serum concen- 
trations to neurotoxicity is not clear, 
but cerebrospinal fluid concentrations 
of ceftazidime have been estimated to 
average approximately 23% of con- 
current blood levels.: Ceftazidime is 
known to achieve cerebrospinal fluid 
concentrations adequate to treat 
infections caused by sensitive orga- 
nisms.’ Higher doses of ceftazidime 
are typically required to obtain ade- 
quate concentrations to treat bone 
infections, as in our patient. 

Glomerular filtration of unchanged 
ceftazidime is the major route of elim- 
ination,” and as renal function 
declines, less ceftazidime is excreted 
in the urine. Welage and colleagues!’ 
found renal clearance of ceftazidime 
to be highly correlated with creati- 
nine clearance, and total body clear- 
ance of ceftazidime correlated with 
both renal clearance and creatinine 
clearance. The elimination half-life of 
the drug is prolonged in direct propor- 
tion to reductions in creatinine clear- 
ance,’ allowing for an accumulation of 
drug in the body with renal impair- 
ment. 

In this patient, after initial resolu- 
tion of encephalopathic symptoms, 
ceftazidime was restarted at a de- 
creased dose, but the dosing interval 
remained unchanged. The patient 
experienced a recurrence of encepha- 
lopathic symptoms on readministra- 
tion of ceftazidime even at this 
decreased dose. When the encephalo- 
pathic symptoms recurred, our pa- 
tient’s renal function had declined 
even further, with a serum creatinine 
level of 389 wmol/L (4.4 mg/dL) being 
measured the day after final discon- 
tinuation of the drug therapy. This 
case emphasizes the need for careful 
consideration of a patient’s renal 
function in determining an appropri- 
ate dose and dosing interval for intra- 
venously administered ceftazidime. 
Renal function and mental status 
should be monitored closely during 
therapy. It is recommended that dos- 


ing intervals be extended in patients 
with creatinine clearances below 0.83 
mL/s (50 mL/min).®*"° With creatinine 
clearances between 0.50 and 0.83 mL/s 
(30 and 50 mL/min), standard mainte- 
nance doses should be given at 12- 
hour intervals. These patients with 
creatinine clearances from 0.25 to 0.50 
mL/s (15 to 30 mL/min) should 
receive one dose every 24 hours, and 
patients with creatinine clearances 
less than 0.25 mL/s (15 mL/min) 
should receive the same dose every 36 
to 48 hours, or half the dose every 24 


hours.’ 
MICHAL A. DouGLas, MD 
CHRISTINE M. QUANDT, PHARMD 
DEBORAH A. STANLEY, PHARMD 
College of Pharmacy 
Clinical Division 
University of Texas at Austin 
Austin, TX 78712 
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Cerebral Mucormycosis 


To the Editor.—In the January 1988 
issue of the ARCHIVES, Cuadrado et al! 
stated that “a defect in T-lymphocyte 
function predisposes to infection of 
virulent fungi including Toxoplasma, 
Cryptococcus, Candida, Aspergillus, 
Mucoraceae, and Cryptococcus neofor- 
mans.” 

I just want to clarify that Toxoplas- 


ma is not a fungus but a protozoan. 
JUAN E. BAHAMON, MD 
1124 S Dunlop Ave 
Forest Park, IL 60130 


1. Cuadrado LM, Guerrero A, Lopez Garcia 
Asenjo JA, et al: Cerebral mucormycosis in two 
cases of acquired immunodeficiency syndrome. 
Arch Neurol 1988;45:109-111. 
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“Modern Dissection Techniques Of Bone, Bioplastics, and Biometals” 
Neurosurgical Symposia (NEURO 700) 























OCTOBER 6-7-8 e 24-25-26 SIGHTSEEING—Bronx Zoo, Brooklyn Botanic Garden, Co 
NOVEMBER a 124344 slana, Empire State Guiding, New York aushatt Staten 
3 e 12-13 sland Zoo, Un ations. 
: ART—American M f Natural History, Bronx M 

JANUARY 1989 12-13-14 e 232425 ¢ =| Afa nR Eu Tuun Soeren Seg 
FEBRU ARY 6-7-8 o 1 3.14-15 © PE es Metropolitan Museum of Art, Museum of Modern 
27-28-Mar. 1 | 

MUSIC, DANCE AND THEATER—Ca ie Hall, Lincol 
MARCH 6-7-8 Center, Lehman Center for Pemo is, Metioocitan 





Opera, and a wide variety of Broadway and off Broadway 
plays in the evenings. 


SPORTS—Baseball, football, basketball, hockey, boxing, etc. 
in season. 


ENROLLMENT: 

Send letter and check payable to “New York Symposium.” 
Surgeon—US $965.00; Resident—US $585.00 (with letter from 
Department Head); All grins, Room Personnel (RN/ORT/ 
PA/Other)—US $250.00. Mail to: Midas Rex Institute, 2929 
Race Street, Fort Worth, Texas 76111. Phone 800-433-7639, 
817-831-2604. 


* Join the more than 6,700 enrollees who have completed 
! Midas Rex Hands-On Workshops. 

age (3,550 Orthopaedic Surgeons; 
$H 1,300 Neurosurgeons; 1, OR 
Personnel) 


Photo Credit: 
New York Convention and Visitors Bureau. 






Special Symposia for OR Personnel only: 
October 3-4-5 e March 1989 20-21-22 


WORKSHOPS: = 
The Workshops will emphasize a series of hands-on exer- 2 
cises, utilizing appropriate animal bones, skeletal bones, = 
bioplastics and biometals for dissection in the cranium and 
spine. Methylmethacrylate and biometals as they relate to 
neurosurgery will also be considered. 


The Midas Rex Hands-On Workshops will be held each day 
from 7:00 am to 1:00 pm at the permanent instructional facili- = 
ty, 115 E. 61st Street (between Park and Lexington). The after- 
noons and evenings are free to enjoy some of the many ac- 
tivities that New York has to offer such as: 
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to patient support groups. 


Ay, SANDOZPHARMACEUTICALS 
Corporation, E. Hanover, NJ 07936 (201) 503-7500 
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PARLODEL’ prescriptions generate donations 


© 1987 Sandoz PharmaceuticalsCorporation ; PAR- 188-14 


| Transderm Scōp 

_ is the better choice 
To motion sickness 
"prevention 


FS cabseipllective than 25 mg meclizine 
amo 


J jeier compliance because transdermal 
ey is more e convenient 


l amii 
-programmed delivery 
0. 5 ead over 72hrs 


ianed Sse should not be used in children. Use with Bk 
‘special care in the elderly and in patients taking j RY 
-drugs (including alcohol) capable of causing f N 
CNS effects. Dryness of the mouth occurs AS 
in about two thirds of people. Please y ty) 
see Prescribing Information on L| : 
next page before 
prescribing. 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Sc6p is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scōp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reductionin 
the incidence of motion-induced nausea and vomiting. 
Transderm ScOp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scōp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scdép should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scép should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meciizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats anc 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scdp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scdp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scop system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms:occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, ano a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


C IBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop® demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meciizine (P = 0.01) and placebo (P= 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine" 
(P>0.05). 
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Anecdotal cases of seizures alleg- 
edly associated with the consumption 
of products containing aspartame 
(known as NutraSweet® brand sweet- 
ner) have been reported. In order to 
investigate this allegation in a well- 
controlled scientific manner, a national 
study is being conducted. 

We are seeking adult and pediatric 
subjects who have reported seizures 
which they, their family members, or 
their physicians believe are related to 
the consumption of NutraSweet®. 

This double-blind, placebo con- 
trolled study, funded by The NutraSweet 
Company, has been on-going since 
1985. Our major obstacle to complet- 
ing this research has bsen locating an 
adequate number of subjects for the 
study. We would appreciate any assis- 
tance you can give us in identifying 
patients who might qualify for our study. 

Please call or write to Dr. Shaywitz 
(pediatric subjects) or to Dr. Rowan 
erie subjects) attheir addresses listed 
below. 




























B. A. Shaywitz, M.D. 
Director, Pediatric Neurology 
Yale Univ. School of Medicine 

333 Cedar St. + New Haven,CT 06510 
(203) 785-4641 


A. J. Rowan, M.D. 
Chief, Neurology Service 
VA Medical Center 
130 West Kingsbridge Road 
Bronx, NY 10468 
(212) 579-1632 





















Behavioral 
Neurology 
Fellowship 


Available at Massachusetts 
General Hospital and Spauld- 
ing Rehabilitation Hospital, July 
1989. Exposure to a wide vari- 
ety of patients with disorders 
with language, perception and 
personality as a result of brain 
disease. Opportunities for su- 
pervised or independent re- 
search. Candidates must have 
completed a 3-year residency 
in neurology by July 1989. 


Send letter, CV and names of 
references: Dr. David N. 
Levine, Neurology Service, 
Spaulding Rehabilitation 
Hospital, 125 Nashua Street, 
Boston, MA 021714. 


An equal opportunity employer M/F/H. 


f. 


SPAULDING 
REHABILITATION 
HOSPITAL 


Dedicated to patent care, teaching 
ond research. 
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CALENDAR OF MEETINGS 


First International Conference of Alzheimer’s Disease and Related Disorders, Las Vegas, Nev.. | 
Contact Medical and Scientific Conference Ltd, The Studio, 12 High St, Wheathampstead, E 
Hertfordshire AL4 8AA, England; 058283 4117 or 4118. 


“New Advances in Common Neurologic Disorders,” Division of Neurology, Department al i 
Neurosciences, University of California at San Diego, Catamaran Resort Hotel, San Diego. Contact 
Shirley Kolkey, Conference Coordinator, 3770 Tansy, San Diego, CA 92121; (619) 453- 6222. 


Toronto Stroke Workshop, Inn-cn-the-Park, Toronto. Contact Stroke Research Unit, E- 4628, | 
Sunnybrook Medical Centre, 2075 Bayview Ave, Toronto, Ontario, Canada M4N 3M5; (416) 
480-4287. 


American Academy of Neurological Surgery Annual Meeting, Cincinnati. Contact Nicholas T. 
Zervas, MD, Secretary, Massachusetts General Hospital, Boston, MA 02114. 


international Symposium of Sleep Disorders, Reboucas Convention Center, São Paulo, Brazil, 
sponsored by the Latin American Sleep Society. Contact Rubens Reimao, MD, Rua Glicineas 128, 
04048 São Paulo, Brazil. | 
Second Panamerican Sieep Congress, Buenos Aires, sponsored by the Latin- Ainan Sleep 
Society. Contact Enrique Soitanik, MD, Jufre 171 (1414) Buenos Aires, Argentina. 

International Symposium on Alcohcl and Seizures, Washington, DC, sponsored by the American. 
Epilepsy Society. Contact Secretariat, Driscoll and Associates, 1800 Diagonal Rd, Suite. 220, j 
Alexandria, VA 22324; (703) 549-4142. 


113th annual meeting of the American Neurological Association, Wyndham Franklin Plaza, BE 


Philadelphia. Contact American Neurological Association, 2221 University Ave SE, Suite 350, 
Minneapolis, MN 55414; (812) 378-3290. 


American Electroencephalographic Society Annual Meeting, Marriott Hotel and Marina, San 
Diego, held in conjunction with the Annual Meeting of American Association of Electromyography 
and Electrodiagnosis. Contact American Electroencephalographic Society Executive Office, 2579 
Melinda Dr NE, Atlanta, GA 30345: {404} 320-1746. 


Second international Conference on the Pharmacology of Cerebral Ischemia, Marburg, West 
Germany. Contact Dr John Jennings, Medical and Scientific Conferences Ltd, The Studio, 12 High 
St, Wheathampstead, Hertfordshire AL4 BAA, England; 068283 4117 or 4118. 


Joint Symposium on Somatosensory Evoked Potentials and Electric and Magnetic Coil Stimulation, 
San Diego, sponsored by the American Electroencephalographic Society and the American 
Association of Electromyography and Electrodiagnosis. Contact Ella Van Laningham, Executive | 
Director, American Association of Electromyography and Electrodiagnosis, 732 Marquette Bank 
Bidg, Rochester, MN 55904; (507} 288-0100. 


11th Annual Continuing Education Courses, American Association of Eiskonen ‘and oe tee 
Electrodiagnosis. Contact Ella Van Laningham, American Association of Electromyography and = 


Electrodiagnosis, 732 Marquette Bank Bidg, Rochester, MN 55904; (507) 288-0100. 


35th Annual Meeting, American Association of Electromyography and Electrodiagnosis. Contact z 
Ella Van Laningham, American Association of Electromyography and Electrodiagnosis, 732 
Marquette Bank Bidg, Rochester, MN 55904; (507) 288-0100. 


“The Auditory Brain-Stem Response: Auditory and Neurological Applications,” Greenville, SC. 
Contact Easley Head and Neck Surgery, Brain-Stem Conference, 109 Fleetwood Dr, Easley, SC 
29640; (803) 855-2411. 


13th Annual Clinical Neurosciences Symposium, Chaminade Conference Center, Santa Cruz, 
Calif, “Recent Advances in Neurology and Neurosurgery,” sponsored by the Dominican 
Neurological institute. Contact Karen Rickenbach, Dominican Neurological institute, Dominican 
Hospital, 1555 Soquel Dr, Santa Cruz, CA 95065; (408) 462-7562. 

American Epilepsy Society Annual Meeting and Courses, Hyatt on Union Square, San Francisco. 
Contact American Epilepsy Society, 179 Allyn St, Suite 304, Hartford, CT 06103; (208), 
246-6566. 


-Sixth Annual Advanced Neuroradiology Seminar, Disney Worid, Epcot Hyatt Regency Grand cy. 


press Hotel, Orlando, Fla, sponsored by the Department of Radiology, Tampa (Fla) General Hospi- a 


tal and University of South Florida College of Medicine, Tampa. Contact Agnes Bridges, Radiologi- : 


‘cal Services, Tampa General Hospital, PO Box 1289, Tampa, FL. 33601; (813) 251- 7778. 


22nd: Annual Meeting of the American Medicai Electoencephalographic Association, Radisson a 
Plaza Hotel, Lexington, Ky. Contact American Medical Poel pencephaigraghie Association, 850 


: Em Grove Rd, Elm Grove, WI 53122; (414) 797-7800. 
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For more efficient delivery 
0) m (=\V(0]0 (0) 072 F-21010 
improved GI tolerability 


The carbidopa component of SINEMET reduces most of 
the peripheral side effects of levodopa by inhibiting 
peripheral metabolism of levodopa. As aresult, SINEMET 
helps reduce the nausea and vomiting caused by levodopa. 


Start with the 
better starting dose 


Sinemet 
(Carbidopa-Levodopa MSD) i 
25-1005 


Not stronger... better tolerated than 
SINEMET 10-100, 77n 9 maere 00 mg levodopa 


SINEMET is contraindicated in patients receiving monoamine oxidase 
inhibitors (these inhibitors must be discontinued at least two weeks prior 
to initiating therapy with SINEMET); in patients with known hypersensitivity 
to this drug; in patients with narrow- angle glaucoma; and in patients 

with suspicious, undiagnosed skin lesions or a history of melanoma. 


| _ For aBrief summary of Prescribing information, please see the following page. 
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Dosage Guidelines 
Individualized dosage—a key to clinical 
success with SINEMET 

è begin when symptoms first interfere with 
normal function 

è adjust as necessary to help maintain relief 
of symptoms 


For initial therapy... 
Start with: 


SINEMET 25-100 


containing 25 mg carbidopa 
(anhydrous equivalent) and 
100 mg levodopa 


one tablet t.i.d. 


lf necessary, to control symptoms, dosage 
may be increased by one tablet every day or 
every other day until a dosage of six tablets of 
SINEMET 25-100 a day is reached. 


When it is evident that patients 
need more levodopa... 
Transfer to: 


SINEMET 25-250 


containing 25 mg carbidopa 
(anhydrous equivalent) and 
250 mg levodopa 


one tablet t.i.d. 


If still more levodopa is necessary, dosage 
with SINEMET 25-250 may be increased by 
one-half to one tablet every day or every 
other day toamaximum of eight tablets a day. 


When individualizing dosage... 
Titrate with: 


SINEMET 10-100 


containing 10 mg carbidopa 
(anhydrous equivalent) and 
100 mg levodopa 


or SINEMET 25-100 
or SINEMET 25-250 


The optimum daily dosage of SINEMET must 
be determined by careful titration in each 
patient. Tablets of the three strengths may be 
given separately or combined as needed to 
provide the optimum daily dosage. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 

8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should pro- 
vide about 25 percent of previous levodopa 
requirements. (Patients receiving less than 
1500 mg of levodopa a day should be started 
onone tabletof SINEMET 25-100t.i.d. orq.i.d.) 


For full details on dosage and 
administration, see Prescribing 
Information. 








When SINEMET is to be given to patients who are 
being treated with levodopa, levodopa must be dis- 
continued at least 8 hours before therapy with 
SINEMET is started. In order to reduce adverse re- 
actions, it is necessary to individualize therapy. 
See the Warnings (below) and Dosage and Admin- 
istration sections in the Prescribing Information 
before initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to initiating 
therapy with SINEMET 

SINEMET is contraindicated in patients with known 
hypersensitivity to this drug and in narrow-angle 
glaucoma 

Because levodopa may activate a malignant mela- 
noma, it Should not be used in patients with suspicious, 
undiagnosed skin lesions or history of melanoma. 
Warnings: Levodopa must be discontinued at least 8 
hours before SINEMET is started. SINEMET should be 
substituted at a dosage that will provide approximately 
25 percentofthe previous levodopa dosage. (See Dos- 
age and Administration section of Prescribing Informa- 
tion.) Patients taking SINEMET should be instructed not 
to take additional levodopa unless prescribed 

As with levodopa, SINEMET may cause involuntary 
movements and mental disturbances. These reactions 
may be due to increased brain dopamine following ad- 
ministration of levodopa. All patients should be ob- 
served carefully for development of depression with 
concomitant suicidal tendencies. Treat with caution pa- 
tients with past or current psychoses. Because carbi- 
dopa permits more levodopa to reach the brain and, 
thus, more dopamine to be formed, dyskinesias may 
occur atlower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may require 
dosage reduction. 

SINEMET should be administered cautiously to pa- 
tients with severe cardiovascular or pulmonary dis- 
ease, bronchial asthma, renal, hepatic or endocrine 
disease. 

Exercise care in administering SINEMET, as with 
levodopa, to patients with history of myocardial infarc- 
tion who have residual atrial, nodal, or ventricular ar- 
rhythmias. In such patients, cardiac function should be 
monitored with particular care during period of initial 
dosage adjustment. in a facility with provisions for in- 
tensive Cardiac care. 

As with levodopa, there is possibility of upper GI 
hemorrhage in patients with history of peptic ulcer. 

A symptom complex resembling the neuroleptic 
malignant syndrome including muscular rigidity, ele- 
vated body temperature, mental changes, and in- 
creased serum creatinine phosphokinase has been 
reported when antiparkinsonian agents were with- 
drawn abruptly. Therefore, patients should be ob- 
served carefully when the dosage of SINEMET is 
reduced abruptly or discontinued, especially if the pa- 
tient is receiving neuroleptics. 

Usage in Pregnancy and Lactation: Although ef- 
fects of SINEMET on human pregnancy and lactation 
are unknown, both levodopa and combinations of car- 
bidopa and levodopa have caused visceral and skele- 
tal malformations in rabbits. Use of SINEMET in women 
of childbearing potential requires that anticipated ben- 
efits of the drug be weighed against possible hazards 
to mother and child. SINEMET should not be given to 
nursing mothers 

Usage in Children: Safety of SINEMET in patients 
under 18 has not been established. 

Precautions: As with levodopa, periodic evaluations 
of hepatic, hematopoietic, cardiovascular, and rena! 
function are recommended during extended therapy. 

Patients with chronic wide-angle glaucoma may be 
treated cautiously with- SINEMET provided intraocular 
pressure is well controlied and patient is monitored 
carefully for changes in intraocular pressure during 
therapy 

Laboratory Tests: Abnormalities in laboratory tests 
may include elevations of liver function tests such as al- 
kaline phosphatase, SGOT (ALT), SGPT (AST), lactic 
dehydrogenase, and bilirubin. Abnormalities in pro- 
tein-bound iodine, blood urea nitrogen, and positive 
Coombs test have also been reported. Commonly, 
levels of blood urea nitrogen, creatinine, and uric acid 
are lower during administration of SINEMET than with 
levodopa. 
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SINEMET® (Carbidopa-Levodopa, MSD) may 
cause a false-positive reaction for urinary ketone 
bodies when atest tape is used for determination of ke- 
tonuria. This reaction will not be’altered by boiling the 
urine specimen. False-negative tests may result with 
the use of glucose-oxidase methods of testing for glu- 
cosuria. 

Drug Interactions: Caution staag be ‘exercised 
when the following drugs are admin’stOred. concom- 
tantly with SINEMET. 

Symptomatic postural hypotension ‘can’ occur 
when SINEMET is added to the treatmant ofa patient re- 
ceiving antihypertensive drugs. Therefore, when ther- 
apy with SINEMET is started, dosage adjustment ofthe 
antihypertensive drug may be required. For patients re- 


ceiving monoamine oxidase inhibitors, see Contraindi ; 
< 


cations (above) 
There have been rare reports of adverse ANIA 
including hypertension and dyskinesia, resulting from 


the concomitant use of tricyclic antidepressants and. 


SINEMET. _ 

Phenothiazines and butyrephenones may reduce 
the therapeutic effects of levedopa. In addition,-the 
beneficial effects of levodopa in Par<inson's disease 
have been reported to be reversed Cy phenytoin and 
papaverine. Patients taking these drugs with SINEMET 
should be carefully observed for loss of therapeutic 
response. 

Adverse Reactions: Most common serious adverse 


reactions occurring with SINEMET arechoreiform, dys-. ~ 


tonic, and other involuntary movements. Other serious 
adverse reactions are mental changes including para- 
noid ideation and psychotic episodes, depression 
with or without development ef suicidal tendencies, 
and dementia. Convulsions also have occurred; how- 
ever, a Causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions ére cardiac irreg- 
ularities and/or palpitations, orthostatic hypotensive 
episodes, bradykinetic episodes (the “on-off” phe- 
nomenon), anorexia, vomiting, and dizziness. 

Rarely, GI bleeding, develapment of duodenal ul- 
cer, hypertension, phlebitis, hemolytic and non-hemo- 
lytic anemia, thrombocytopenia, leukopenia, and 
agranulocytosis have occurred’ 

Laboratory tests which have been reported to be 
abnormal are alkaline phoschatase, SGOT (ALT), 
SGPT (AST), lactic dehydrogenase, bilirubin, blood 
urea nitrogen, protein-bound iodine, and Coombs test. 

Other adverse reactions that have been reported 
with levodopa are: Nervous System: ataxia, numbness, 
increased hand tremor, muscle twitching, muscle 
cramps, blepharospasm*(which may be taken as an 
early sign of excess dosage, consideration of dosage 
reduction may be made at this time), trismus, activation 
of latent Horner's syndrome. Psychiatric: confusion, 
sleepiness, insomnia, nightmares, hallucinations, de- 
lusions, agitation, anxiety, euphoria. Gastrointestinal: 
dry mouth, bitter taste, sialorrhea, dysphagia, bruxism, 
hiccups, abdominal pain and distress, constipation, di- 
arrhea, flatulence, burning sensation of tongue. Meta- 
bolic: weight gain or loss, edema. /ntegumeniary: 
flushing, increased sweating, dark sweat, skin rash, 
loss of hair. Genitourinary: urinary retention, urinary in- 
continence, dark urine, priapism. Specia/ Senses: di- 
plopia, blurred vision, dilated pupils, oculogyric crises. 
Miscellaneous: weakness, faintness, fatigue, head- 
ache, hoarseness, malaise, hotfiashes, sense of stimu- 
lation, bizarre breathing patterns, neuroleptic 
malignant syndrome. 

Overdosage: Management of acute overdosage with 
SINEMET is basically the same as management of 
acute overdosage with levodopa: however, pyridoxine 
is not effective in reversing the actions of SINEMET. 
How Supplied: Tablets SINEMET 10-100, SINEMET 25- 
100, and SINEMET 25-250 are supplied in bottles of 100 
and unit dose packages of 100. 

Storage 

Tablets SINEMET 10-100 and Tablets SINEMET 25-250 
must be protected from light. 


For more detailed information, eonsuli M MSD 2 


your MSD Representative or see Pre- 
scribing Information. Merck Sharp & i a 


Dohme, Division of Merck & Ce, Inc., 
West Point, PA 19486 J7S123(815) 
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deficiency Syndrome 


> and Clinical Features From a Population-Based Survey 


AD; David M. Holtzman, MD; Donald I. Abrams, MD; Richard K. Olney, MD 


[Different types of peripheral neuro- 

pathies have been described in 
acquired immunodeficiency syndrome 
(AIDS) and in other patients infected 
with the human immunodeficiency 
virus (HIV). The best described syn- 
drome is an inflammatory neuropathy 
seen in patients in the early stages of 
HIV infection, some of whom had 
lymphadenopathy or other manifesta- 
tions of the “AIDS-related complex.” 
These patients either develop a disor- 
der similar to the chronic inflamma- 
tory demyelinating polyneuropathy 
encountered in the general popula- 
tion' or present with a clinical picture 
of mononeuropathy multiplex affect- 
ing cranial or peripheral nerves.’ In 
both conditions, demyelinating fea- 
tures are prominent electrophysiolog- 
ically, and plasmapheresis is often 
capable of inducing at least partial 
clinical remission. Another form of 
neuropathy, a distal symmetric poly- 
neuropathy (DSPN), has been de- 
scribed in the latter stages of HIV 
infection.'** In anecdotal reports of 
patients with DSPN, prominent sen- 
sory impairment and painful dyses- 
thesias are present. Little electro- 
physiologic data are available, and the 
prevalence of this disorder is un- 
known. The etiology and predisposing 
factors are also unclear, although var- 
ious possibilities, such as direct viral 
invasion, chemotherapeutic agents, 
and nutritional factors, have been 
suggested.’ 

Our experience over the past few 
years suggests that DSPN is a com- 
mon, but underrecognized, condition 
in patients with AIDS. To appreciate 
the clinical spectrum of neuropathy in 
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this population, we prospect vely 
studied an unselected sample of hospi 
talized patients who met the AIDS” 
criteria established by the Centers ae | 
Disease Control (CDC), Atlanta’ : 


PATIENTS AND METHODS a 
Clinical Evaluations 


























with informed EEE consent Wwe ts : 
studied. The majority of the poenis no 


satisfied the CDC criteria for AIDS, witl ith a 
history of Pneumocystis carinit pneumo- 
nia, Kaposi’s sarcoma, cryptococcal menin- 
gitis, non-Hodgkin’s lymphoma, or ¢ 
bral toxoplasmosis. Patients with only 
lymphadenopathy, weight loss, unex- 
plained fevers, er oral candidiasis were. 
excluded. Other exclusion criteria were: (1) 
age older than 50 years, (2) altered state of — 
consciousness, and (3) presence of other- 
predisposing factors for peripheral neu- — 
ropathy. Over half of the initially screened i 
patients were excluded because of alcohol- _ 
ism, severe systemic illness, or exposure to 
chemotherapeutic or antimicrobial agents ~ 
known to cause peripheral neuropathy — 
(most notably vincristine: and isoniazid). | 
None of the study patients had been» 
exposed to megadoses of vitamins such as. 
pyridoxine. Two patients had received 5 
zidovudine (azidothymidine) | prior to en- 
roliment in our study and were included : 
since there is no evidence to suggest a _ 
causative association of o with 
zidovudine.” 


taking, attention was paid to symptoms- 







able _—Byinptoms: and Clinical Signs 
of AIDS Related ree Neuropathy” 


No (%) of Patients 





















Numbness — 7 (29) = 10 (77) 
“Tingling $ £4) 6 (46) 
Pain o (0) 3 (23} 

_. No symptom 17 (71) 3 (23) 

_ Clinical signs 
. Depressed or 
absent tendon 
- reflexes 
Knee 0 {0) 0 (0) 
-Ankie o (0) 13 (100) 
Impaired sensation 
Vibration. 3 (12) 13 (706) 
red - Joint position 1 (4) 2 (15) 
: EHL weakness 1 (4) 8 (62) 
-o EDB wasting 4 (17) 8 (62) 
l _Romberg's sign 0 (0) 







| * AIDS. indicates acquired immunodeficiency syn- 
mes. EHL, extensor hallucis longus: and EDB, 
extensor digitorum brevis, 







ommonly associated with neuropathy, 
ch as numbness, tingling, pain, weak- 
néss, and autonomic symptoms. Following 
omplete neurologic examination of each 
patient and before the electrophysiologic 
study, the evaluating neurologist recorded 
his clinical impression as to the presence 
or absence of neurologic abnormalities. 
This was later used for correlation with 
other clinical findings. 

















Electrophysiologic Studies 






: Nerve conduction studies were carried 
tin the conventional manner using sur- 
5 ecording electrodes. Antidromie sen- 
ory nerve action potentials were recorded 
om the sural and median nerves using 
ligital averaging of four to eight re- 
ponses.: Motor conduction studies were 
performed on the peroneal and median 
erves. When the sural nerve response was 
mobtainable or had an abnormally low 
amplitude, the contralateral sural nerve 
was studied if possible. Results from the 
two. sural nerves were within 20% or 2 to 3 
| +h other, and the average of the 
ents was used for data anal- 
sis. Skin te mperature of the studied limbs 
was measured with a liquid crystal ther- 
mometer. 1 





























- Statistical Analysis 







a For the analysis of data, patients were 
ubdivided into two groups: group 1 had no 
linical evidence of neuropathy and group 2 
1a 18 of peripheral neuropathy at the 
ime of neurologic examination. Descrip- 
ive and nonparametric statistics (Mann- 
Whitney U test) were used to analyze data 
and to assess the significance of group 


oat. 


ifferences. = 












RESULTS 
Clinical Features 








- The study patients had a mean age 
of 35.8 years. All were male; 38 had a 
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Group 1, 


Pp RI hi i a e: 


a an a terme attain ttm A eaaa be Atte tree HA A ra 


Peronea! CMAF 
Amplitude n >2 my} 


Median CMAP 
Amplitude (n >5 mV} 8.2 + 4.0 


NCV (ni >4& m/s} 


* AIDS indicates acquired immunodeficiency syndrome; SNAP, 
compound muscle action potential; NCV, nerve conduction velocity: 


significant. 


history of homosexual contacts and 
six admitted to intravenous drug 
abuse. Thirty-seven of the 40 patients 
could be assigned without difficulty to 
group 1 or 2 at the conclusion of 
neurologic examination: they form the 
catabase for the analysis presented 
below. Of the remaining three 
patients, one had a lumbosacral poly- 
radiculopathy and two had upper 
motor neuror signs, posterior column 
sensory loss, and depressed ankle 
reflexes. While possibly suggestive of 
polyneuropathy, the sensory and 
motor findings in these three patients 
were adequately explained by spinal 
eord and radicular diseases, and 
results of nerve conduction studies 
were normal in ail of them. 

The clinical features of our patients 
are summarized in Table 1. Thirteen 
(85% ) of 37 patients had clinica] evi- 
dence of a distal symmetric polyneu- 
ropathy. Symptems generally had 
been present for a month or more 
when initially evaluated. Only three 
patients complained of pain, usually 
in the form of burning discomfort in 
the toes. Only three patients were 
unaware of any symptoms, and two of 
these three nad evidence of dementia 
on examination. Vague, transient 
numbness or tingling, sometimes uni- 
lateral, was also encountered on ques- 
tioning of seven patients without evi- 
dence of neuropathy on clinical exam- 
ination. 

Depression or absence of the ankle 
tendon reflex and a mild-to-moderate 
impairment of vi bratory perception in 
the toes were present in all patients 
with clinical neuropathy. As ean be 
seen in Table 1, the neuropathy 
encountered was generally mild. All 
patients had intact knee tendon 
reflexes. It was uncommon for joint 
position sensation and cutaneous sen- 


Table 2.—Electrophysioiogi Findings in Patients with AIDS* 


Ee Mean + so 
Skin temperature of ieg. e 323 ioa 
Sural SNAP 
Amplitude (ni >8 pY} 16.4 + 7.2 
NCY (ni >40 m/s) 42.5 + 4.0 
Median SNAP 
Amplitude (nl >15 aW) 37.3 + 10.9 


nee eft Wena tnt Attorney ammeter e EI i Te ore Rc 


a ene een mann pln tt Hatt tll etl) Mette Mh brett a raana naran i 








“Group 2, Mann-Whitney y 


“Mean $ sD at One-Tailed Test, P 
ek ie aXe | NS 
oops 2 3 <.0001 
| 39. 9 +:4.4 NS (=.05) 
245 + 6.8 <.001 
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sensory nerve action sotential; CMAP n 
ni, normal laboratory value; and NS, not 







sation to pinprick and cold to be 
affected. No patient had a Romberg. 
sign or other indications of sensory — 
ataxia. Weakness and wasting, if — 
present, were mild and limited to the © 
distal foot muscles. The upper extrem- 


ities were clinically unaffected in all 
patients. Clinically, the neuropathy. 
was symmetric and length depen- | 
dent. 


Electrophysiolegic Studies 


When electrophysiclogic data from 
groups 1 and 2 were analyzed statisti- 
cally, significant group differences 
(P < .05) were found in several of the. ` 
measured parameters (Table 2). With — 
the exception of sural amplitudes, _ 
there was considerable overlap be- 
tween the two groups, and values from 
both groups were typically within our ` 


normal reference range. The ampli- — 
tude of the sural nerve sensory action _ 


potential was the only test that distin- 
guished between all patients with and — 
without clinical neuropathy (Figure, 
left). Even in patients with barely 
measurable sural nerve response, 
sural conduction velocity was normal 
or only mildly decreased (Figure, 
right). 


Clinical Associations With Neuropathy 


Routine laboratory studies in pa- 


tients with polyneuropathy invariably 
failed to identify any underlying 
cause; serum vitamin B,,, folate, glu- 
cose, and serum urea nitrogen levels 
were normal; thyreid functions were 
also normal. Altheugh 12 of the 13 — 
patients were anemic, none had evi- _ 
dence of macrocytcsis. Three patients — 
had blood analyses and urinalyses for 
paraproteins as well as urine testing | 
for heavy metals, all of which were 


- negative. 


We compared the presence or 
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Patient Groups 


Amplitue=s and nerve conduction velocities of sural sensory nerve action potential (SNAP) in 
patientsaeithout neuropathy (group 1) and in those with polyneuropathy (group 2). Horizontal bars 


represertgroup mear values. 


-able 3.—Associated Clinical Features in Patients Without (Group 1) and With 
(Group 2) Peripheral Neuropathy 


Group 1 


Group 2 Statistical Analysis, P 


Age, „mean + SD 35.9 + 6.9 35.8 + 6.9 NS* 


Duraton of systemic 


symptoms, mo, 
mear + SD 


Weig toss, kg, 


mesar + SDt 7.2 7.2 





10.2 + 5.2 


11.8 + 8.2 <.05° 


Demestia, No. (%) 3 (12.5) 7 (54) <.054 


Frontal release sign, 

No. a%) 6 (25) 7 (54) NS¢ 
Babinee’’s sign, No. 

(%) 3 (12.5) 3 (23) NS 


* Mannðhitney U one-tailed test. NS indicates not significant. 
+The neriber of patients (N) for group 1 is 18 and for group 2 is 11; for the rest of data, N is 24 and 13 for 


groups 1 ard 2, respectively. 
$= tes 


absence ef polyneuropathy with other 
clinical variables (Table 3). Patients 
with nezropathy tended to have more 
severe weight loss and a longer histo- 
ry af systemic symptoms. For our 
purpose systemic symptoms were 
considesed significant only if they 
could be assessed objectively. Unex- 
plained fevers, lymphadenopathy, 
thrush, >r recurrent cutaneous herpes 
were significant, whereas nonspecific 
malaise-and fatigue were disregarded 
unless taey were accompanied by oth- 
er symptoms. This identifies a longer 
length cf systemic disease than that 
estimated from a strict CDC defini- 
tion of «!DS. By our criteria, none of 
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the patients with neuropathy had sys- 
temic symptoms for less than five 
months. The reverse is not true; pro- 
longed systemic symptoms do not nec- 
essarily lead to neuropathy. Statisti- 
cal analysis (Mann-Whitney U one- 
tailed test) of other frequently 
encountered laboratory abnormalities 
in patients with AIDS—hematocrit, 
erythrocyte mean corpuscular vol- 
ume, erythrocyte sedimentation rate, 
and serum albumin—shows no signif- 
icant difference between groups 1 
and 2. 

The second part of Table 3 lists the 
frequency of central nervous system 
abnormalities encountered at the time 


of our patients’ neurologic examina- 
tion. Ten of 37 patients had evidence 
of mild-to-moderate dementia on bed- 
side testing of cognitive function, usu- 
ally manifesting as recent memory 
loss and disorientation to month and 
year. Frontal lobe release signs were 
commonly observed. Dementia oc- 
curred more frequently in patients 
with neuropathy. 


Clinical Follow-up 


The survival rate of our patients 
was similar to other reports of surviv- 
al in AIDS.’ Of the 13 patients with 
neuropathy, six died of complications 
associated with AIDS within six 
months. Seven patients were observed 
for up to six months after the initial 
study and none had any sign of clini- 
cal progression of neuropathy. Two 
patients reported disappearance of 
paresthesias, although follow-up ex- 
amination and nerve eonduction study 
showed no significant change. No 
patient developed significant dyses- 
thesias during the follow-up interval. 


COMMENT 


Over the past three or four years, 
several different forms of peripheral 
neuropathies have been recognized in 
patients infected with the HIV, 
although the prevalence and the etiol- 
ogy of these neuropathies remain 
largely unknown. This study demon- 
strates that a DSPN is a common but 
frequently underrecognized disorder 
in patients with full-blown AIDS. 
Clinical and electrophysiologic evi- 
dence of polyneuropathy was seen in 
35% (13/37) of the hospitalized 
patients. The prevalence of polyneuro- 
pathy may be even higher had 
patients with older age, alcohol abuse, 
or exposure to chemotherapeutic 
drugs been included. 

Both sensory and motor functions 
were affected, with the distribution of 
deficits following a symmetric and 
length-dependent pattern. Painful 
dysesthesias were uncommon and 
none of our patients were significant- 
ly disabled by the polyneuropathy, 
perhaps reflecting the unselected 
nature of the study population. Pain- 
ful dysesthesias are frequently de- 
scribed in anecdotal reports of 
patients with AIDS with axonal poly- 
neuropathy'**; these cases probably 
represent a smaller subgroup of 
patients with a more advanced form 
of AIDS-related DSPN. 

No treatment has been convincingly 
shown to alter the course of DSPN in 
these patients. There is one report of 
neuropathy improving in a patient 
being treated with zidovudine,’ but a 
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beneficial effect of zidovudine re- 
mains to be proved. Treatment is lim- 
ited to controlling neuropathic pain 
with agents such as tricyclic antide- 
pressants. None of our patients with 
neuropathy had severe enough symp- 
toms to warrant therapy. 

Excellent agreement exists between 
clinical examination and electrophysi- 
ologic data. The most useful laborato- 
ry indicator of neuropathy is an 
abnormally low amplitude of the sural 
nerve action potential. In contrast, 
sensory and motor nerve conduction 
velocities are often normal or, even if 
abnormal, are always within 80% of 
the lower limit of the normal range. 
These electrophysiologic data are 
most compatible with a distal axonal 
polyneuropathy. Although patients 
with neuropathy have significantly 
lower nerve conduction velocities than 
the comparison group, the degree of 
slowing is well within the range 
expected from axonal degeneration of 
large myelinated fibers.'*!! While 
Snider et al’ described distal symmet- 
ric peripheral neuropathy that they 
anterpreted as demyelinating, our 
results agree with other reports of 
electrophysiologic and histologic 
studies in AIDS-related DSPN'* in 
which axonal degeneration with little 
or no demyelination has been de- 
scribed. 
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Prominent histologic and electro- 
physiologic features of demyelination 
have been shown in other AIDS-re- 
lated peripheral neuropathies.'?5 
Unlike our patients, these patients 
have predominantly motor deficits 
with proximal as well as distal 
involvement and often have a relaps- 
ing-remitting clinical course.'? Even 
when electrophysiologic studies fail to 
show demyelination, the multifocality 
separates this disorder from DSPN. 
Moreover, these neuropathies prefer- 
entially occur in a clinical subgroup of 
HIV-infected patients who either are 
asymptomatic for systemic illness or 
have only lymphadenopathy as a man- 
ifestation of immune dysregulation. 
These patients probably have rela- 
tively intact cell-mediated immunity 
when compared with those who have 
full-blown AIDS." 

The occurrence of multifocal neu- 
ropathies before the appearance of se- 
vere defects in cell-mediated immuni- 
ty suggests the possibility of an auto- 
immune mechanism. Circumstantial 
evidences, such as the inflammatory 
features and the therapeutic success 
of plasmapheresis, =*'* are compatible 
with this view. Other immune-medi- 
ated conditions appear in the same 
clinical subgroup of patients, includ- 
ing autoimmune thrombocytopenia, a 
lupus anticoagulant, and various oth- 
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er autoantibodies.'*!” 

In contrast, DSPN usually occurs in 
patients with a well-established diag- 
nosis of AIDS. These patients are at 
risk for multiple life-threatening 
infections and have a profoundly 
impaired cell-mediated immunity. 
Although immunoflworescence tech- 
niques have demonstrated perineurial 
IgM deposits in one patient,’ an auto- 
immune etiology is fer from clear. Our 
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15% of their body weight.'* In that 
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nutritional deficiency has been sug- 
gested as a causal factor for the poly- 
neuropathy. In our study, patients 
with AIDS with polyneuropathy had 
an increased incidence of dementia. 
Since HIV infection of neurons has 
been suggested as the cause for AIDS- 
dementia complex,” direct viral infec- 
tion may also explain DSPN. The rel- 
ative roles of nutritional deficiency, 
immunologic mechanisms, and direct 


viral infection in the pathogenesis of | 


polyneuropathy remain to be clari- 
fied. 
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[2 the five years following infection 

by the human immunodeficiency 
virus (HIV), at least 30% of those 
infected will progress to develop the 
acquired immunodeficiency syndrome 
(AIDS), and this percentage continues 
to increase over subsequent years.’ 
The main indicators for the develop- 
ment of AIDS in HIV-seropositive 
(HIV+) patients have been the occur- 
rence of opportunistic infections or 
Kaposi’s sarcoma.’ However, recogni- 
tion of the AIDS dementia complex 
(ADC) as a distinct clinical and patho- 
logic entity has led to a reclassifica- 
tion of the diagnosis of AIDS to 
include ADC even without the devel- 
opment of opportunistic infections or 
Kaposi’s sarcoma.’ The ADC is the 
most common neurologic complication 
of HIV infection and manifests as a 
progressive dementia accompanied by 
motor and behavioral disturbances.‘ 
It is estimated that clinically recog- 
nizable ADC occurs in at least two 
thirds of patients with AIDS.** The 
frequent autopsy finding of mild his- 
tologic changes of ADC in many 
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presenting or ene sign at er : "AIDS 
in as many as 25% of patients with 
AIDS,**’ and this can sometimes 
occur before any immunologic 
ciency is led oc (Brags | 


of clinical or : a i: 


development early in AIDS $ 
that if ADC can be recognized e 
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marker for detection of the conversion 
from HIV IRRA to fant A 















pene aes In addi on, 
the noncytopathic nature of the initial 
histologic changes in ADC, including 
the relative sparing of neurons, raises 
the possibility that if ADC is recog- 
nized and treated early, it may be. 
reversible with effective antiviral 
therapies! | 
In attempting to establish a ails 




















mal results of routine pee 
mental state testing (M.P., unpub 
lished data, April 1988).*"* Computet | 
tomographic and magnetic resonance 
imaging scans may also show abnor 
malities several months before clini- 
cal dementia is evident.*” E 

Eye movements can be controlled 7 
recorded, and quantified with much 
greater precision than: -most othe r 


à ariin Pa A NR can be 
n cortical’ j and sub- 


vino in satire its severi- 


SUBJECTS AND METHODS 


hee subject groups were studied: 
‘oup 1 consisted of 14 HIV+ homosex- 
nale patients (age range, 27 to 56 
age, 36.7 years). Human 
unode ciency s virus antibodies were 


s were determined E direct minranehli: 
escence and analyzed by flow cytometry 


vity v 

f 14 patients fulfilled Centers for Disease 
ntrol (CDC, Atlanta) criteria for AIDS 
DC group IV A, C, and D), all of whom 
ad severely ‘reduced numbers of circula- 
g CD4 lymphocytes. Two patients were 
mptomatic HIV+ (CDC group II), with 
rmal CD4 lymphocyte numbers. No 
atient had a history or evidence of inter- 
rent focal neurologic lesions or central 

ervous system infection. 
Group | 2 consisted of eight patients with 
imilial Alzheimer’s disease (four men and 
four women; age range, 35 to 64 years; 
n age, 50.9 years). All patients fulfilled 
SD: S-ADRDA Work Group eriteria 

‘Alzheimer’s s disease.” 
oup 3 consisted of eight normal volun- 
teers (four men and four women; age 
y 26° to 50 years; mean age, 33.1 


| ients nderwent clinical, assessment 


t) seale: no A (CDR a aid ory E, 
0.5 n oparaie (CDR 1), € or: severe 


(A) Normal Control 


(8) Moderate AIDS Dementia 


7 = 


‘C)} Severe AIDS Dementia 


D) Moderate Alzheimer’s Disease 


ee ee ee ee ee ee eee ee ee ee 


1-8 intervals 


Fig 1.—Eye movement recordings during saccadic sequencing task, from (A) normal subject aad 


from patients with (B) moderate and (C) severe acquired immunodeficieacy syndrome (AIDS) : 
dementia and (D3 moderate Alzheimer’s disease, illustrating (a) normal saccade followed by smalt 


corrective saccade, (b) “anticipatory” saccade prior to onset of next target, (c) hypometric initial 
saccade with severa! large corrective saccades then needed to reach target, and (d) saccadic 
intrusion. R indicates rightward horizontal eye movement; L, leftward horizontal eye move- 


ment. 


(CDR 2 and 3} dementia. Seven of the 14 
HIV+ patients had no clinical evidence of 
dementia, with a mean age of 34.5 years 
and a mean duration for known HIV sero- 
positivity of 16 months. Five of these 
patients withest dementia had AIDS and 
two were asymptomatic. 

Eye movements were recorded using an 
infrared scleral refiectance system (ASL, 
Eyetrac 210), with the head stabilized in a 
three-point. headrest.” Eye movements 
were displayed on a rectilinear ink jet 
chart recorder. Saccades were generated in 


time interval, using a horizontal array of | - 


light-emitting diodes situated 1 m from 


fixation and subtending angles of +0°, 
7.5°, and 15°, The target for testing pursuit | 


function was a sinusoidally moving pendu- | 

lum-mounted light-emitting diode with an _ 
amplitude of + 15° and frequency of 0:4 Hz. ae 
Saceadie sequences were measured in 
darkness and pursuit was measured in 
darkness and- in light — a "complex : 


made of the frequency of occurrence of 
in square s wave Jerks (0. 5° to 4°, up to 200-ms 
a random sequence but with a predictable — accad 





IDS Dementia Severity Rating 


reton of saccadic error score 
y of acquired immunodeficiency 
iSPpclementia (0, no dementia; 1, 
x: 2 moderate dementia; and 3, 
n Triangle indicates asymp- 
amunodeficiency virus-sero- 
-closed circle, patients with 
months after eye movement 
open circle, patients with AIDS 
“@yisg during six months follow- 
verment recording. 


ed to 600-ms intersaccadic 
opine eis initial saccades, cor- 
cades, saccades prior to the 
rze (“anticipatory” saccades), 
“direction opposite to the 
sway” saccades), saccadic 
rmal gain pursuit, and 


om the saccadie sequence 

> saccadic error score was 
aeh subject, comparing the 

3 clic errors made (hypomet- 
bean live, anticipatory, and wrong- 
dest with the number of normal 

ace. n general, statistical com- 

vre made using either the 

ey U test (MWU) or a two- 

exact test (FET), as appropri- 


‘RESULTS 
oneni abnormalities were 


present inaf seven AIDS patients 
m»derate, or severe ADC, 
© the seven HIV +/ AIDS 
ut dementia, and in all 
© Alzheimer’s disease. 


nsistent abnormalities 


£ east 10% of the ampli- 
get step, with only a small 
saecade then sometimes 
o read the target” (Fig 1). In 
? H HIV+/AIDS patients 

: ere frequently hypometric, 
voor more large corrective 
saksequently required to 
tarzet. In addition, wrong- 
«gs often occurred, with the 


(A) Normal Control _ 


(B) Mild AIDS Dementia in Darkness 


(C) Mild AIDS Dementia Textured Background 


t-s Intervals 


Fig 3.—Eye movement recordings during horizontal smooth-pursuit task, from: (A) norma subje 

and from patient with mild acquired immunodeficiency syndrome (AIDS) dementia trackir Jë 
light-emitting diode (B) in darkness and (C) in light against textured background. R aicate 
rightward horizontal eye movement; L, leftward horizontal eye movement. ee 


eye moving in the opposite direction 
to the target. Anticipatory saccades 
were also common prior to the onset 
of the next random target, with fail- 
ure to hold gaze on the given target 
(Fig 1). Such eye movements severely 
disrupted the ability to make se- 
quences of random saccadic steps in 
patients with moderate to severe 
ADC. 

In 18 (98%) of 14 HIV+/AIDS 
patients the saccadic error scores, 
combining measures of accuracy 
and directionality, were significantly 
greater than those in the control sub- 
jects (MWU, P < .001) (Fig 2). There 
was also a significant correlation 
between the degree of clinical demen- 
tia present in these patients and the 
saccadic error score (Spearman rank- 
correlation. coefficient, .934; Pearson 
correlation coefficient, .917; P < .001). 
Of importance, in the seven HIV+/ 
AIDS patients without clinical de- 
mentia, the saccadic error scores were 
still significantly greater than those 


in the control group (MWU, P 1) 
and only one patient fell within 3 SD. 
of the mean control value. Similar ey 
movement abnormalities were founi 
in all patients with Alzheimer’s. dis 
ease, but the saccadic error scores in. 
patients in the Alzheimer group wit! 
levels of dementia comparable with 
those of patients in the AIDS. group 
were greater than those in both the 
control and HIV+/AIDS subjects. 
(linear regression model with interac- 
tion term; P < .01). | 
Further evidence of fxational in 
stability and impersistence of gaze i in 
both the HIV+/AIDS and the Alz 
heimer patient groups was the pre 
ence of square wave jerks of- varying 
amplitudes and large horizontal sac 
cadic intrusions (Fig 1). Square wave 
jerks were paired, horizontal saccade: 
in opposite directions of 0.5° to 3° in 
amplitude, with the first saccade tak- 
ing the eye away from fixation and. 
the second saccade restoring fixation. 
approximately 200 ms later. Saccadi 
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uptions of fixation, varying from 5° 
to 20°, with a second saccade return- 
ing fixation 200 to 600 ms later. Small- 
amplitude square wave jerks occurred 
‘in two (29%) of eight control subjects 
and in 11 (79%) of 14 HIV+/AIDS 
patients (FET, P= .026). Saccadic 
intrusions occurred in 13 (93%) of 14 
HIV+/AIDS patients, at frequencies 
ranging from 1.7/min to 23/min, 
while only. one control subject had 
accadic intrusions at a frequency of 
3/min (FET, P < .001). 

In comparison with the control 
roup, smooth-pursuit function was 
lso impaired in ten (71%) of 14 
IV+/AIDS patients (FET, P < .001) 
and in all patients with Alzheimer’s 
disease (FET, P<.001). Pursuit 
abnormalities included saceadic in- 
rusions imposed on normal gain pur- 
suit, and catch-up saccades to com- 
pensate for low gain pursuit (Fig 3). 
Of interest, in control subjects, the 
tracking of a predictable, ‘liuininated 
sinusoidal target was equally effective 

in darkness or in light against a tex- 
tured background. However, in 12 
(86%) of 14 HIV+/AIDS patients, 
tracking against a textured back- 
ground caused significantly greater 
impairment of tracking performance 
than was present when tracking in 
darkness” (MWU, P < .05) (Fig 3). 


COMMENT 


~The results of this study demon- 
strate that a variety of eye movement 
abnormalities occur in patients with 
ADC. These include saccadic hypome- 
tria and distractibility, fixational 
instability, and defective smooth-pur- 
suit function. The frequency of these 
eye movement abnormalities corre- 
_ lates strongly with the severity of the 
dementia present, but not with the 
_ severity of other AIDS-related infec- 
- tions or illnesses. Of particular impor- 
tance, subtle eye movement abnor- 
malities were also present in four of 
five AIDS and two of two HIV+ 
patients without dementia. The mean 
duration of known HIV seropositivity 
was 15.4 months in the total patient 
group and 16 months in the patient 
= group without dementia. Such a time 
: period puts the patients in the nonde- 
mentia group at high risk for develop- 
ment of ADC‘ and suggests that the 
recording of eye movement abnormal- 
ities such as we have described may be 
a very useful and sensitive indicator 
of early neurologic dysfunction in 
-HIV+ and AIDS patients. The one 
-neurologically intact AIDS patient 
-with normal eye movements had 
_ severe Pneumocystis carinii pneumo- 
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ntrusions: were Her: amplitude dis- 


nia at the time of recording and died 
two weeks later. This, taken together 
with the poor correlation between eye 
movement abnormalities and general 
state of health in our AIDS patient 
group and the presence of severe eye 
movement abnormalities in healthy 
but demented patients with Alzheim- 
er’s disease, suggests that these eye 
movement abnormalities cannot sim- 
ply be attributed to acute or chronic 
debilitating AIDS-related illness. 

Saccadic accuracy was universally 
poor in all patients with eye move- 
ment abnormalities, manifested by 
numerous hypemetric initial saccades 
toward a target, sometimes requiring 
two, three, or more acditional correc- 
tive saccades to reach the required 
target. Neurones in both the frontal 
and parietal cortex play a role in 
encoding eye position, and some neu- 
rones in the frontal eye fields and 
superior colliculus act in parallel to 
supply motor error signals to the 
brain stem.” Saccadic hypometria is a 
feature of the eye mevement abnor- 
malities that eccur in patients with 
Alzheimer’s disease” and in patients 
with frontal lobe lesions.” Its occur- 
rence in ADC may reflect involvement 
of similar areas. 

Two other prominent features in 
our HIV+/AIDS patient group were 
fixation instability (square wave jerks 
and saccadic intrusions) and saccadic 
distractibility, as indicated by the 
presence of wrong-way saccades made 
in the direction opposite to the target 
during a nonpredictive sequence of 
saccadic steps. Visual fixation is an 
active process, not merely the absence 
of eye movements. It involves complex 
interactions between frontal and pari- 
etal lobes, superior colliculus, sub- 
stantia nigra pars reticulata, internal 
medullary lamina ef thalamus, and 
pontine reticular formation.” Small- 
amplitude square wave jerks occur 
occasionally in norma: young adults, 
and their frequency increases with 
age.” They occur with much greater 
frequency in cortical and subcortical 
dementing processes.“ Both large- 
and small-amplitude saccadic intru- 
sions have also been reported in Alz- 
heimer’s disease and Huntington’s 
disease,'”'**! and their frequency cor- 
relates with the severity of dementia 
present in these diseases.” Cerebral 
white matter and basal ganglia 
lesions predominate in ADC, with cor- 
tical involvement being less marked.** 
This may be reflected in the relatively 
greater severity of eye movement 
abnormalities recorded in our pa- 
tients with Alzheimer’s disease, in 
which frontal and parietal cortical 





| damage predominates. 


The smooth-pursuit system gener- 
ates eye. movements that track slowly 
moving targets. Pursuit abnormali- 
ties are more difficult to quantify 
than are saccadic abnormalities, but 
in the HIV+/AIDS patient group, 
both qualitative and quantitative 
measures of smooth-pursuit tracking 
of a sinusoidal target showed 
impaired function in comparison with 
the control group. The pursuit system 
is more vulnerable than the saccadic 
system to a variety of neurologic inju- 
ries and can be impaired by many 
factors including lesions of the oculo- 
motor pathways in the cerebral hemi- 
spheres, brain stem, and cerebellum, 
as well as visual inattention and men- 
tal fatigue.” However, abnormalities 
of the pursuit system have been re- 
ported previously in conditions that 
affect higher cortical! functions, in- 
cluding Alzheimer’s disease, schizo- 
phrenia,” and parieta: lobe damage.” 

The eye movement abnormalities 


recorded in our HIV+/AIDS patients _ 


are not necessarily specifie for ADC, 
and more detailed studies of eye 
movement abnormalities, especially 
employing complex visual stimuli, are 
needed in HIV+ patients to increase 
both specificity and sensitivity. How- . 
ever, this simple, noninvasive method | 
of testing is of value in providing 
evidence of early neurologic dysfunc- 
tion in HIV+ patients, often prior to 
the clinical detection of ADC. This 
early detection of ADC becomes 
increasingly important as more effec- 
tive antiviral agents are developed, 
since the best neurologic prognosis 
will require the earliest possible insti- 
tution of treatment. In addition, serial 
monitoring of eye movement abnor- 
malities may provide a simple, aceu- 
rate, and quantifiable measure of 
response to such therapies. 
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5 anergy; ‘and oniy 7% had oupartanis: 

2 nfection. ‘Sixty-three percent of all 
ients had some CSF abnormality. Sixty 
ercent of the asymptomatic group had at 
3 one abnormal result, over 25% had 
hree or four CSF abnormalities, and over 
% had five or ‘six abnormal values. When 
atients with evidence of blood-brain bar- 
ier leak: were excluded, significant differ- 
neces. were. seen between disease groups 
h regard to CSF glucose, CSF IgG 
ais, and CSF IgG synthesis. No human 
Wun deficiency virus-related central 
ervous: system abnormalities were found 
neurologic examination in immunologi- 
ally intact: asymptomatic patients re- 
‘dless of CSF findings. No clear-cut 
ictor ot impending central nervous 

ste 1 complications has, as yet, been 
deniitied from the CSF parameters stud- 


(Arch N Neuro! 1988; 45: 954-958) 
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A prospective evaluation of all 

human immunodeficiency virus 
(HIV)-infeeted US Air Foree (USAF) 
personnel is currently in progress as 
the result of a US Department of 
Defense mandate that all active-duty 
military personnel be serologically 
screened for the presence of antibody 
against HIV. The US Department of 
Defense also directs that the stage of 
infection be classified according to the 
Walter Reed (WR) staging system.’ 
This military population includes a 
spectrum of clinical and subclinical 
disease heavily weighted toward 
asymptomatic patients. In this article, 
we describe the cerebrospinal fluid 
(CSF) findings of patients in all 
stages of HIV infection, with particu- 
lar attention to the cohort of asymp- 
tomatic patients. The neurologic sta- 
tus, along with some neurophysiologic 
testing anc imaging studies of the 
asymptomatic patients, are also pre- 
sented. A major goal of this prospec- 
tive study is to establish the natural 
history of immunologic and neurolog- 
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ic decline that accompanies — . HIV Be 


infection and to identify any factors 
predietive of impending neurologic - 


complications. 
MATERIALS AND METHODS 


The Wilford Hall USAF Medical Center, 
Lackland AFB, Tex, is the site of evalua- 
tion for all active-duty USAF personnel 
with evidence of HIV infection by an 


enzyme immunoassay (EIA) (Abbott Labo- _ 


ratories, Irving, Tex), with confirmation by ` 
Western blot (WB) (Reche Biomedical — 
Laboratories, Burlington, NC) showing at — 
least two of the following three bands: p24, 


gp4l1, and gp120/160. All patierts are clas- _ 


sified according to the WE staging system > 


(Table 1) on the basis of general physical ~ 


examination and laboratory findings. 
There are seven (0 through 6) WR stages. 
The WRO stage denotes high-risk individu- 


als, such as recipients of bloed products 


and sexual contacts of persons with docu- 
mented HIV infection. The WR stages 1 
through 6 are defined in Table 1. The 
T-helper lymphocyte counts were obtained 
using monoclonal antibodies ‘OKT4 and 
OKT4a, Ortho Diagnost:c Systems Ine, 


Raritan, NJ) to whole-blood lysates that 
were read by a laser-based flow cytometer < 
(Ortho Spectrum III, Ortho Diagnostic — 


Systems Inc). The correlation coefficient 
for the multialiquot, measurement. of T- 
helper lymphocyte. counts was r= 96. The 
absolute lymphocyte count was determined 

using an electron particle counter (Coulter 
S Plus H, Coult er Inc, Hialeah, Fla), and 
the absolute T-helper lymphocyte count 
was calculated. Delayed hypersensitivity 
was defined as “ intact” if there was a 
cutaneous: response with an induration of 


-at least 5 mm to at least two of the 
following four antigens: tetanas, Tricho- 
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mops, mie Candida: Letter iif 


he WR system to ipa 


nd eal 

ic while ie sufix “BP indi- 
ti nt has systemic symptoms 
hronic panes weight loss); 


tained by lumbar puncture 
ed consent and the following 


Fa eee as B by 
_immunoprecipitation nephe- 
* VDRL, CSF albumin index,’ 
antigen, and bacteria and fun- 
Oligoclonal bands were mea- 
aneously in CSF and serum 
trophoresis system, Beckman 
Brea, Calif), and only bands 
the CSF alone were considered 


tabulation defines abnormal 
used for this study: 


>5/mm’ 
>0.45 g/L 
>0.06 g/L 
>0.66 

>3.3 mg/d 


patients with various CSF 
es were studied by additional 
tic tests, including eomputed 
scanning, magnetic resonance 
ng, electroencephalography 
ked potentials (visual evoked 
rain-stem auditory evoked 
median somatosensory 
als) (Table 2). The EEGs 
ntials were aecomplished 

th the guidelines of the 
ciety, published in 1986. i 


bjected to two different 
ef bbott Diagnostic, North 
and Du Pont, New England 
sion, Cambridge, Mass) to 


31, 1987, 649 aeiveduty 
onnel had antibodies to 


HIV demonstrated 
enzyme-linked immunosorbent assay 
and WB techniques, yielding an over- 
all prevalence of approximately 1.06/ 
1000. The distribution by WR class of 
these patients is as follows: 383, WRI; 
137, WR2; 39, WR3; 19, WR4; 26, WR5; 
and 45, WR6. Table 3 displays the 
number and percentage of patients 
who had one or more of the following 
CSF studies abnormal: nucleated 
cells, protein, CSF IgG, IgG index, IgG 
synthesis, and oligoclonal bands. Of 
459 observations on patients classified 
as WRIA and WR2A, 60.3% had at 


in serum by- 


least one. abnormal finding: ve 
_ had three or four: abnormaliti 

over. T 
values. Using more stringent er rite 
to define an abnormal value (Table. 


had five or six abnorm: 


we found that 6.4% had CSF protei 


levels greater than 0.55 g/L, 15.6% 


had nucleated cell ecunts greater tha 
10/mm:, and almost 14% had. oligo 
clonal bands present. An 1 

sis rate of greater than 15 mg/ 
(about 4.5 times the upper limit o 
normal) was seen in ever 10%; th 
IgG index was greater than 1.0. it 
11.6%, and the CSF tG lev | wa 


Tabie 1.-—Waiter Reed Criteria for Staging HIV Infection * 


HIV Chronic 


T-Heiper 
Staget Antibody Adenopathył Celis/mm? 


E Opportunistic 
Thrush§ _ a „infection. a z 


Skin Anergy Panel 
{4 Antigens) 


Decreased Rxn 


* Staging according to Redfield et al. Í HIV indicates human immunodeficiency virus; minus. sign, 


plus sign, positive; NL, normal; and Rxn, reaction. 


tif the patient has adenopathy, then the individual is at least stage 2. if the number of T- helper ceils i is es 


one positive test) and the T-cells’ number is less than 400/mm%, 


the patient is thes at: least stage 4. it th 


patient is anergic, then he is at least stage 5 and if opportunistic infection is presert, the patient: is stage 


(acquired immunodeficiency syndrome). 
Two or more extrainguinal regions. 
§Clinicai oral candidiasis. 


INL Rxn indicates two or more antigens evoked, 5 mm or greater of induration. 


Table 2.—Neurcdiagnostic Studies on HIV-infected Patients * 


Neurologic 
Examination 
Results 


Patient /Age, WR 
y/ Sex Stage 


1/30/M 
2/26/M 
3/32/M 
4/22/M 
5/25/M 
6/26/M 
7/25/M 
8/24/M 
9/34/M 
10/28/M 
11/39/M 
12/43/M 
13/29/M 
14/23/M 
15/24/M 
16/29/M 
17/24/M 
18/23/M 
19/24/M 
20/26/M 
21/23/M 


EEG CT MRI 


VEPs BAEPs MSEPs 


1, 2, 4,5,6 


13,456." 


*HIV indicates human immunodeficiency virus; _ WR, Walter Reed; EEG, oldctreahdepharapeaaily: CT 
computed tomography; MRI, magnetic resonance imaging; VEPs, visual evoked potentials; BAERS, brainstem 
auditory evoked potentials; MSEPs, median somatosensory evoked potentials; CSF, cerebrospinal fluid; NL, 


normal; and Ti, technically indeterminant. 


tCSF abnormality: 1, cells; 2, protein: 3, oligoclonal bands; 4, IgG index; 5, lG: synthesis; and 6, CSF E 


IgG. 
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serenter tHe IED mg/ d. and only 
-patient of 17 observations had a 


+ 


ein level A than 0. 55 he L. 


ct iver patients), and/or an 
ed à albumin index as patients) 














































rhe a albimin aia ((CSF albumin 
1X 1000//serum albumin level) 
; elevated (>9.0) in approximately 
of patients, suggesting a relatively 
low incidence of abnormal permeabili- 
f the blood-brain barrier (BBB). A 
tient with the highest IgG synthe- 
in the entire cohort (161.5 mg/d) 
proved to have a symptomatic biopsy- 
ved HIV-related peripheral neu- 
pathy and also demonstrated a 
edly elevated albumin index of 
5. This value indicates a significant 
BB leak and prevents interpretation 
of this patient’s CSF IgG index, CSF 
gG level, and CSF IgG synthesis.’ 
When patients with elevated albumin 
dexes were removed, significant dif- 
ferences were seen between WR 
groups with regard to CSF glucose, 
SF IgG levels, and IgG synthesis 
(Table 7). 
<No HIV-related CNS abnormalities 
were found on neurologic examina- 
ons of patients who were classified 
as WRIA through WR5A, regardless 
of CSF findings. Three patients, how- 
er, had peripheral neuropathy 
(WR1B, WR4B, WR5B), and one 
atient had a mild congenital right 
smiparesis (WR2A). Our data repre- 
ta skew toward the asymptomatic 
patients, as would be expected in a 
mass screening project of a select, 
í sumably healthy population: 
he HIV antigen was not detected 
my of 106-CSF samples that were 
udied although 20% of the patients 











lated positively. with advanced WR 
tages 3 through 6 and T-helper cell 
pletion. Twenty-seven of the 87 
oie staged as WRIA and WR2A 
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in this group had an elevated CSF IgG - 


index and/or IgG. synthesis rate. 
Western biot studies on 18 CSF sam- 
ples with IgG synthesis rates greater 
than or equal to 20 mg/d (six times 
the upper limit of normal) were all 
positive for antibodies against several 
HIV antigens. An additional 15 
patients with varied CSF findings (ie, 
oligoclonal bands present only, ele- 
vated nucleated zell count only, an ele- 
vated IgG index, and elevated protein 
level) were also HIV antibody positive 
by WB in CSF. Six patients with oth- 
erwise normal CSF samples were also 
HIV WB positive in CSF for several 
HIV antigens. Of the 39 CSF WB 
studies, 38 were positive for antibody 
against the envelope protein gp120. 
None of these patients had an ele- 


Tabie 


vated albumin index te suggest 
increased BBB. permeability. 
Twenty-one consecutive patients 


with abnormal CSF study findings 


had. neurophysiologic and/or neuro- 
imaging studies (Table 2). No HIV- 
related CNS abnormalities were dis- 
covered in patients staged as WR1A 
or WR2A. One patient had a venous 
angioma of the cerebellum, and 
another had a low-density region on 


the CT scan that was net visualized on » 


MRI scan. 
COMMENT 
The finding of frequent CSF abnor- 
malities in asymptomatic HIV- 


infected individuals who are neurolog- 
ically normal was unexpected. Several 
studies have looked at CSF abnormal- 


2.-——Number of Observations With CSF Abnormalities (Defined by 
Standard Laboratory Norms) by WR Stage * 


No. (%) of CSF Abnormalitiest 


154 (40.12 
t9 (25.3) 


90 (23.4) 
16 (20.0) 


40 (10.4) 
10 (13.3) 


3 (37.5) 0 2 (25.0) 
§ (22.7) § (22.7) 0O 
5 (45.5) 0 4 (36.4) 


“CSF indicates cerebrospinal fluid; WR, Waiter Reed. 


32 (8.3) 
12 (16.0) 9 (12.0) 


2 (25.0) 
6 (27.3) 
1 (9.1) 


41(10.7) 23 (6.0) 


9 (12.0) 


441.0) 
141.3) 


1012.5) O O 8 
6 (27.3) O 0 22 
19.1) O 0 11 





tAbnormalities inclede nucieated cells, protein, CSF IgG, IgG index, IgG synthesis, and oligocional bands. AH 
observations were masie on 424 patients with complete data sets and include the results cf multiple spinal taps 
on the same patient ic some instances. Column head numerals indicate number of CSF abnormalities. 


Protein 
Level, 
70.55 g/L 


26/427 (6.1) 
(8.2) 


Nucleated 
Cell Count, 


>102mm4 
65/428 (15.2) 
(17.9) 


(22.2) (33.0) 
(11.5) (21.4) 
0) (5.9) 


“includes the results of multiple spinal taps on the same patients in some instaaces. CSF indicates 


cerebrospinal fluid: WR. Walter Reed. 


No. of Giucose Level, mmol/L Protein Level, g/L Nucleated Cell Count 
WR CS, een etnitmiininttntii, pennant imememnrrsennntitity 
Stage vations Mean SD Range Mean sp Range Mean SD Range 
1 388 3.53 0.39 1.15.12 036 0.042 0.11-1.02 5.74 824 0-75 
2 79 3.52 0.57 199-60 038 0.12 0.17-0.74 6.24 685 0-41 
3 44 3.44 0.30 2.86-4.02 035 0,13 0.18-0.90 5.36 5.09 0-18 
4 8 3.29 0.38 2.81-4.02 043 0.14 0.29-0.71 3.26 3.83 0-12 
5 23 «3.14 047 1.60-3.96 039 0.10 0.14-0.70 2.35 485 0-18 
6 11 908 033 253-374 038 0.12 0.20062 145 163 0-4 
Total 553 a ae 


No. (%) 

_ enema renin + nents ae Rte iI EN RE FE ERE PTET APH tents, 

CSF IgG 
Level, 


>d. 


OS g/L 


41/410 (10) 


11/84 


8/44 
1/8 
4/25 


0/1 


t 


(13.1) 


40/409 (9.8) 


17/84 
7/44 


4/25 
O/ 14 


(20.2) 


Tabie 5.—Composite CSF 


IgG 
Synthesis, 
> 18.0 mg/d 
35/394 (8.9) 


12/80 
6/44 


0/8 


§/15 
O/ 41 
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ous s st ages 5 of HIV infos: 

nd without CNS involve- 
reased CSF IgG synthesis 
ibed in both children 

ith acquired immunodefi- 
rone (AIDS) dementia 
DE subacute encephalitis, 

3} iptomatic HIV antibody- 
7 tients. m However, the 


ay uit amall- and their 
fatus was not well defined. 


IgG index, IgG synthesis, and oligo- 


clonal bands), are present even in 


asymptomatie immunologically intact 


individuals. Our data, thus far, indi- 
cate that no particular CSF abnor- 
mality is predictive of CNS complica- 
tions in any stage of the disease 
although some patterns are seen in 
composite data between various WR 
stages. The CSF IgG level is statisti- 
cally different between groups 
(F[5,547] = 2.8355, P = .0154) and is 
seen to increase in the early to middle 
stages of the disease and then return 
to approximately the initial values in 
later stages of disease (Table 3). The 


No. (%) of CSF Abnormalities 


Protein Celis 


CSF igG IgG 
igG Synthesis 


Oligocional 


index Bands 


78/427 
(18.3) 


22/85 
(29.9) 

6/46 
(13.0) 


3/9 
(33.3) 


13/28 
(46.4) 
4/17 


138/429 
(32.2) 
31/84 
(36.9) 
19/46 
(41.3) 
2/9 
(22.2) 
3/26 
(11.5) 
1/17 
(5.9) 


90/410 
(22.0) 
25/84 
(29.8) 
17/44 
(38.8) 
3/8 
(37.5) 
8/25 
(32.0) 
4/11 
(38.4) 


100/394 
(25.4) 
32/80 
(40.0) 
19/44 
(43.2) 
4/8 
(50.0) 
11/24 
(45.8) 
3/11 
(27.3) 


145/409 
(35.5) 
41/84 
(48.8) 
24/44 
(54.5) 
4/8 
(50.0) 
16/25 
(64.0) 
4/11 
(36.4) 


50/406 
(12.3) 
15/80 
(18.8) 
6/43 
(14.0) 
0/8 
(0) 
4/24 
(16.7) 
1/11 
(9.1) 


compeaiie data Jo at that thi 
percentage of those patients with ele 


vated IgG levels also follows a simila: 


pattern (Table 5). The IgG synthesi: 
also follows this pattern and is statis 
tically . different © between group: 
(F{5, 547] = 2.2324, P = 0495). In ow 
study, there is “great disparity 
between sample sizes of the variou: 
WR stages; thus, statistical analysis 
must be interpreted with caution. As 
more patients reach higher WR 
stages, we anticipate a more powerful 
database on which to draw conelu- 
sions. | 
Of interest is our daa regarding 
CSF glucose levels and nucleated cel 
counts. Although the glucose- mean 
value for all the WR groups remains | 
within the normal range, there is a 
very significant trend with a linear 
decline between WRI and WRG- 
(F[1,899] = 24.3131, P< 0001), whiek 
was independent of serum glucose le 
els. One might hypothesize that these 
data from a large number of observ 
tions reflect the metabolic effects of 
chronic CNS viral infection, rodut 
ing a slight, but definite, decrease i in 
glucose values over time, Also, there 
appears to be a trend toward linear 
decline (F[1,399] = 7.1531, P= 0077) 
in the amount of CSF pleocytosis asi 
the WR stage increases. This trend 


: -abservations on all individuais not excluded by elevated red blood cell count, elevated albumin 


: m n te an in 
5 ; reactive cerebrospinai fluid (CSF) VDRL, er evidence of central nervous system opportunistic a indicate a ability to mount a 


indicates Walter Reed. 


| Table 7.——Analysis of Variance Between WR Stages 1 Through 6* 


F Probabilities 


greene eaan aaa aaa S aiia AAA, 


Protein 
Level 


Glucose 
Level 


as Walter Reed. 


F ÈG Level, g/L 


Mean SD 
0.70 0.30 
0.78 0.31 
0.75 0.25 
0.69 0.16 
0.78 0.26 
0.64 0.14 


y i dhservations on 424 patients with complete data sets (excluding oligoctonal bands). CSF indicates 


róspinal | fluid: WR, Walter Reed. 
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CSF IgG index 
praeerant eem, 


Nucleated CSF 
Celi igG igG igG 
Count Level Index Synthesis 


0.1156 0.0154 


0.0077 0.0283 0.2470 


0.6711 0.2783 0.3406 


CSF IgG Synthesis, mg/d 
prerese N eee a, 
Range Mean SD Range 


0.38-3.42 1.93 10.45 — 17,7-69.9 
90.43-2.97 6.06 13.73 ~7.0-63.0 
0.45-1.83 5.14 16.54 ~13.4-83.8 
0.53-0.97 3.25 5.68 ~ 1.86- 13.8 
0.45-1.44 4.59 16.40 — 12.9-26.9 
0.49-0.91 1.47 §.17 ~6.0-14.0 
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cellular response late in the CSF 
infection, reflecting the impaired cel- 
lular response characteristic of- the 
periphera! immune system late i in the 
disease. In general, there are less CSF 
abnormalities for patients classified 
as WR6 compared with patients clas- 
sified as WR1 and WR2 (Tables 3- 
through 6), and this also may reflect 
overall immunologic decline. 

One might hypothesize. that the 
infected individual, at least in the | 
early and middle stages of the disease, 
is mounting an (effective?) immuno- - 
logic response within the CNS against 
HIV infection. However, Resnick et. 
al”? indicated that a relatively small . 
fraction of the total IgG synthesis is- 
actually due to HIV-specific antibody — 
(probably less than 8%). In fact, total 
HIV-specific antibody in the CNS may 
be less than 5% of the total IgG.’ It is 
unclear what the remainder of the- 
CSF IgG is direeted against. Possibili- — 
ties include IgG directed against an_ 
unidentified cofactor, a direct immu- — 
nologic response against CNS tissue — 
itself, or a nonspecifie polyclonal ~ 
response to HIV infection: Whether — 
this CSF IgG has any protective effect 
against neurologic complications, at 
least early in the disease, is also | 
unclear. :. | 




















































| ou tad p24 or Spit anti- 
ted by EIA in CSF. All of our 
ith WB antibody or HIV 
tudies- on CSF were neuro- 
ormal, indicating that nei- 
SF ntibody positivity nor mul- 
CSF abnormalities necessarily 
ate with clinically detectable 
ologic disease. 
ssnick et al? have suggested that 
asymptomatic serologic- -positive 
tients, virus isolation is more sensi- 
e than the enzyme-linked immuno- 
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infection.: The HIV cultured from 
CSF, however, does not necessarily 


correlate with eonecurrent CNS com- a 
plications. In one study of symptom- 


atic and asymptomatic homosexual 
men, HIV was recovered from CSF in 


_ three of eight asymptomatic seroposi- 
tive patients, one of eight AIDS 
patients, and one of seven AIDS-re- 


lated complex patients with no neuro- 
logic manifestations.” This is in con- 
trast to three of 13 HIV-positive cul- 
tures in patients with AIDS-related 
complex and none of 12 patients with 
AIDS who had neurclogic manifesta- 
tions.’ Hollander and Levy" have also 
cultured HIV from neurologically nor- 
mal though not asymptomatic indi- 
viduals. Recovery of HIV in this 
study was highest in those individu- 
als with headache or altered mental 
states. 

The HIV-specific intra-BBB IgG 
synthesis also does not seem to corre- 
late with CNS complieations. Seropo- 
sitive individuals without neurologic 
complications in one study appeared 
to be as, if not mere, likely to have a 
higher percentage of HIV-specific 
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also- decrease.» Thus, OLAF. CSF 
HIV-specific antibody production, 
positive HIV CSF culture, HIV anti- 
gen detection in CSF, or IgG synthesis 
within the BBB has any predictive 
value in determining which patients 
will have neurologic complications is 
currently unknown. There is, however, 
some evidence that persistent HIV 
antigenemia, followed by loss of core 
antibody in serum, is predictive of 
progression to AIDS." We await fol- 
low-up data to see if a parallel predic- _ 
tive CSF factor becomes apparent. 

Finally, based on the data pre- 
sented, we no longer perform exten- 
sive neurophysiologic and neuroradio- 
logic testing in search of a cause for 
the CSF abnormalities cescribed 
above, as long as the individual is 
afebrile, asymptomatic, and neurolog- 
ically normal. 





dromes related to the acquired immunodeficien- 
ey syndrome. N Engi J Med 1983;313:1493-1497. 

12. Resnick L, Berger JR, Shapshak P, et al: 
Early penetration of the blood-brain- barrier by 
HIV. Neurology 1988;38:9-14. 

13. Goudsmit J, Paul DA, Lange JMA, et al: 
Expression of human immunodeficiency _ virus 
antigen (HTV-AG) in serum and cerebrospinal 
fluid during acute and chronic infection. Lancet 
1986;2:177-180. 

14. Hollander H, Levy JA: Neurologic chiar: 
malities and recovery of human irmmunedeficien- 
ey virus from cerebrospinal fluid. Ann Intern 
Med 1987;106:692-695. 

15. Lange JM, Paul DA, Huisraan HG, et al: 
Persistent HIV antigenaemia and decline of HIV 
core antibodies associated with transition to 
AIDS. Br Med J Cilin Res 1986;29%:1459-1463. ._ 

16. Weber, JN, Clapham PR, Weiss RA, et ak 
Human immunodeficiency virus infection in two 
cohorts of homosexual mem Neutralising sera 
and association of anti-Gag antibedy with prog- 
nosis. Lance? 1987;1:119-122. 









uid Findings—Marshall et al 








oe 


c+ 


Latera! Thalamic Infarcts 


Løuis E. Caplan, MD; L. Dana DeWitt, MD; Michael S. Pessin, MD; 
Phill B. Goreïck, MD; Lester S. Adelman, MD 


è A patient with occlusion of the prox- 
imal posterior cerebral artery (PCA), a 
lateral thalamie infarct, and hemisensory 
less later developed hemianopia and 
hemiearesis arqi had extensive PCA terri- 
tery infarction n the midbrain, the lateral 
portien of the thalamus, and the occipital 
idbe noted et necropsy. Two other 
patients had leteral thalamic infarcts on 
computed tomography, normal angio- 
graphic findines, and presumed thalamo- 
geniculate artery branch occlusion. There 
@e free clinical syndromes associated 
with ateral thalamic infarction: (1) hemi- 
sensery loss, hemiataxia, and involuntary 
movements; (2) pure sensory stroke; and 
(3) sensory-motor stroke. Ataxia, adventi- 
tibus movements, and sensory loss are 
due tb-infarction of the lateral, posterola- 
teral. and posteromedial ventral nuclei 
caused by occusion of the PCA proximal 
te the thalamogeniculate artery branches 
or by occlusion of large thalamogenicu- 
late arteries. Pure sensory and sensory- 
motor strokes are due to smaller infarcts 
in the postercateral-posteromedial ven- 
teal eomplex and adjacent internal cap- 
sule caused by occlusion of penetrating 
artery branches of the thalamogeniculate 
artenes. 

(Areh Neuro 1988;45:959-964) 


J nfarets in the basal ganglia and 

cerebral white matter cause clini- 
cal syndromes that differ from corti- 
eal infarcts o? comparable size.'* Com- 
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puted tomography (CT) and magnetic 
resonance imaging now accurately 
define these deep hemispheral in- 
farcts. Within the anterior circula- 
tion, angiography and necropsy 
showed two patterns of vascular 
occlusion in patients with infarcts in 
the internal capsule, pallidum, and 
striatum: (1) occlusion of penetrating 
lenticulostriate*® or anterior choroi- 
dal artery’ branches and (2) obstruc- 
tion of the parent supraclinoid inter- 
nal carotid’ or main-stem middle cere- 
bral arteries!’ before the origin of 
the penetrating arteries. 

The posterior circulation lesion that 
is analogous to deep hemispheral is- 
chemia is lateral thalamic infarction. 
The clinical features were described in 
the beginning of the 20th century.'* 
The anatomy of thalamic blood supply 
has been clarified by injection and 
microangiography techniques,'*” and 
CT can define the distribution of tha- 
lamic infarcts,** but the vascular 
pathology causing lateral thalamic 
infarcts has rarely been studied. We 
now report clinical, CT, angiographic, 
and necropsy data obtained from 
patients with lateral thalamic in- 
farcts to clarify the clinical features 
and vascular causes. 


REPORT OF CASES 


CASE 1.—A 69-year-old white man awak- 
ened with dizziness; shortly thereafter, he 
required support to walk. He had diet- 
controlled diabetes mellitus, hypertension, 
surgical repair of a traumatic tear of the 
aorta, and a surgical bypass for occlusive 
disease of the right leg. Examination 
showed severe sensory loss of all modali- 
ties including pin, temperature, touch, 
position sense, and vibration in the left 
side of the face and trunk and the left 
limbs. The right pupil was smaller (2 mm 
vs 3 mm on the left) and reacted poorly to 
light. There was slight weakness in the left 
side of the face only. The left plantar 


response was equivocal; deep tendon 
reflexes were symmetrical. The initial 
findings of CT were normal. Two days 
later, CT showed an area of low attenua- 
tion in the right lateral portion of the 
thalamus. Three days after admission, the 
patient’s eyes became conjugately deviated 
to the right at rest, but moved conjugately 
to the left to follow visual objects. There 
was a left homonymous hemianopia. The 
patient read only the right side of the 
printed page. The left hemisensory loss 
was unchanged, and there was no change 
in weakness. Repeated CT showed the pre- 
viously described right thalamic infarct, 
with new areas of low attenuation in the 
medial part of the temporo-occipital lobes 
as well as in the lateral geniculate nucleus, 
compatible with new infarcts (Fig 1). Hep- 
arin therapy was begun. Angiography 
showed occlusion of the perimesencephalic 
portion of the right posterior cerebral 
artery (PCA). There was also subcritical 
stenosis of the distal left vertebral and 
basilar arteries. There was suboptimal 
visualization of the left PCA possibly sec- 
ondary to stenosis of the P-1 segment. The 
right PCA did not originate from the right 
internal carotid artery, but collateral ves- 
sels from the right middle cerebral artery 
filled the right PCA in a retrograde direc- 
tion. 

Cardiac studies revealed a recent myo- 
cardial infarct and frequent premature 
ventricular contractions. On the 23rd hos- 
pital day, the patient had a massive gastro- 
intestinal hemorrhage. Laparotomy re- 
vealed severe erosive gastritis, and a gas- 
trectomy was performed. Postoperatively, 
the myocardial infarct was extended, and 
the patient had pulmonary edema, pneu- 
monia, and intermittent hypotension. A 
month after admission, he developed a 
complete left hemiplegia. His hemianopia 
and hemisensory loss were unchanged. He 
had renal failure and hypotension, and 
died six weeks after his initial stroke. 

Necropsy revealed occlusion of the prox- 
imal 2 cm of the right PCA by a gray- 
brown granular thrombus. There was an 
atherosclerotic plaque at the origin of the 
artery that had severely narrowed the 
lumen. There was a 1 X 2 X 3-cm irregular 
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Fig 1.—Case 1, Computed tomographic scan 
shows infarct in lateral portion of thalamus 
(single arrow) and occipital lobe posterior to 
lateral ventricle (double arrow). 


zone of softening in the right lateral por- 
tion of the thalamus, extending from the 
level of the massa intermedia to the spleni- 
um of the corpus callosum (Fig 2). The 
right cerebral peduncle and substantia 
nigra were also recently softened (Fig 3), 
and there was a recent infarct in the right 
medial portion of the occipital lobe. Histo- 
logically, the thalamic softening was com- 
posed of several confluent infarcts, some of 
which were subacute and others that were 
recent. A microscopic old infarct was 
present in the left side of the thalamus. 

CasE 2.—A 64-year-old white man noted 
numb, tingly feelings in his left arm while 
driving a car. The numbness spread to his 
left cheek and leg, and walking was clum- 
sy. The patient had experienced two prior 
transient spells of numbness, tingling, and 
clumsiness of the left arm two and three 
months before, respectively. He had a his- 
tory of diabetes mellitus, hypertension, 
and two myocardial infarcts. Examination 
showed slight weakness in the left side of 
the face and slight clumsiness and ataxia 
in the left arm and leg. Sensitivity to pin 
and light touch was reduced on the left. 
The patient’s gait was slightly unsteady. 
His reflexes were symmetrical, and his 
plantar reflexes were flexor. Computed 
tomography showed a small right lateral 
thalamic infarct. Angiographic findings 
were normal except for a slight nonstenos- 
ing plaque in the distal extracranial por- 
tion of the right vertebral artery. The right 
PCA and its branches were normal. The 
patient’s left-sided clumsiness gradually 
improved, but subjective sensory symp- 
toms remained in the left limbs. 

CasE 3.—A _ 60-year-old Chinese man 
noted prickling paresthesia of his left arm, 
hand, and leg. Later, these spread to 
include the left side of his face, the inside 
of his mouth, and his left thumb. His left 
arm and leg were slightly uncoordinated. 
He had no important past illnesses. On 
examination there was slight subjective 
decrease in pin and touch sensation in the 
left limbs. Position sense was less accurate 
in the left hand and foot. There was slight 
ataxia and uncoordination of the left limbs 
on finger-to-nose testing, and the patient's 
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Fig 2.—Case 1, Thalamic infarct (arrow) at necropsy. Right hemisphere on right side of 


illustration. 





Fig 3.—Case 1, Right cerebral peduncle and substantia nigra are soft and necrotic. These 
structures are on left side of illustration. 


gait was slightly ataxic. Strength, reflexes, 
and plantar responses were normal. He 
had slight dysarthria. His blood pressure 
was elevated throughout his hospitaliza- 
tion, and he had glycosuria and an elevated 
serum glucose level that ranged from 12.1 
to 21.3 mmol/L. Computed tomography 
showed a small lacune in the right puta- 
men and an imfarct in the right ventro- 
lateral portion of the thalamus (Fig 4). 
Angiography showed a normal right PCA 
and no important stenosis of intracranial 
or extracranial arteries. The patient was 
treated with antihypertensive and oral 
antihyperglycemic agents. Walking gradu- 
ally improved. He was readmitted to the 
hospital for left-sided pure motor hemiple- 
gia, and CT showed no new lesions. 


COMMENT 


We have described two different 
vascular lesions in patients with lat- 
eral thalamic infarcts. In one patient, 
occlusion of the PCA proximal to the 
thalamogeniculate artery branches 
caused a large lateral thalamic infarct 
that was later complicated by pro- 
gressive symptoms and ischemia in 
the cerebral peduncle and occipital 
lobe. Two other patients, each with 
hypertension and diabetes, had more 
restricted lateral thalamic infarcts 
and normal opacification of the PCA. 
These infarets were gradually pro- 
gressive or preceded by transient is- 
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Fig 4.—Case 3, Computed tomographic scan 
shows hypocensity in right portion of lateral 
thalamus (arrow). 


chem attacks, and there were no 
recognized proximal sources of embo- 
li. The background diathesis for 
small-vesse! disease, absence of docu- 
mented large-vessel occlusive disease, 
and laek of a known source for emboli 
make it very probable that the 
patiencs had intrinsic occlusive dis- 
ease of the thalamogeniculate arter- 
ies, but necropsy verification was not 
available. These vascular lesions and 
their resultant infarcts are diagramed 
in Fig 5 and are compared with the 
arterial lesions causing striatocapsu- 
lar infarction. A review of the rele- 
vant vescular-and brain anatomy, his- 
torical observations, clinical findings, 
and imaging abnormalities explains 
the varieus syndromes and their vas- 
cular causes in patients with lateral 
thalamec infarction. 


Relevant Vascular and Brain Anatomy 


The “thalamogeniculate pedicle” of 
arteries arises from the ambient seg- 
ment of the PCA and penetrates into 
the tha.amus between the geniculate 
bodies. The pedicle consists of six to 
ten arteries that vary widely in diam- 
eter ami originate together. These 
vessels are the posterior circulation 
counterpart of the lenticulostriate 
middle seerebral artery branches that 
supply tne striatum and internal cap- 
sule. Al. levels of the brain stem are 
irrigatec by midline large, penetrat- 
ing, and long and short circumferen- 
tial arteries. The thalamogeniculate 
pedicles have short circumferential 
branches that supply the ventrolater- 
al portion of the thalamus including 
the posterolateral! and posteromedial 
ventral muclei, the inferior and poste- 
rior portons of the ventralis lateralis, 
the lateral portion of the centrome- 
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Fig 5.—Diagram illustrating mechanisms of deep infarction. Top left, Basal ganglionic capsular 
infarction due to middle cerebral artery occlusion (arrow). Top right, Smalle” deep capsular infarct 
due to lenticulostriate artery occlusion (arrow). Bottom left, Lateral thalamic infarct due to 
posterior cerebral artery occlusion (arrow). Bottom right, Lateral thatamic infarct due to 


thalamogeniculate artery occlusion (arrow). 


dian nucleus, and the rostrolateral 
portion of the pulvinar. The polar and 
thalamoperforating arteries are mid- 
line penetrators, and the cortical 
branches of the PCA are analogous to 
the large circumferential arteries. 
The posterolateral choroidal arteries 
arise from the PCA, just distal to the 
thalamogeniculate arteries. 


Historical Observations 


Dejerine and Roussy” described 
and explained the findings in patients 
with infarcts in the ventroposterolat- 
eral portion of the thalamus, which 
they designated le syndrome thalami- 
que. Clinical findings came from two 
cases reported previously by Dejerine 
and Egger" and from three reported 
by their colleagues Dide and Duroch- 
er’ and Chinny.'* The microscopic 
pathologic findings of three of these 
cases were reviewed for the first time 
(Fig 6, top left, center, and right). All 
signs were contralateral to the tha- 
lamic infarct and included (1) a rapid- 
ly regressing slight hemiparesis; (2) a 
more prominent and persistent senso- 
ry abnormality affecting both “super- 
ficial” (touch, pin, and temperature) 
and “deep” (articular and propriocep- 


tive) modalities (The patients also 
showed delayed and distorted percep- 
tion, inability to lecalize sensation, 
and astereognosis. Sensory abnormal- 
ities affected the ‘ace, limbs, and 
trunk.); (3) hemiataxia (The contra- 
lateral limbs were hypotonic and 
uncoordinated, a finding the authors 
related to the sensory loss.); (4) abnor- 
mal spontaneous movements (hemi- 
chorea and hemiathetosis with spon- 
taneous movements, usually small, of 
the hand and digits, eccasionally with 
an undulating, rhythmic character at 
times resembling tremor /hemitrem- 
blement/); and (5) pain and dysesthe- 
sia that developed later on the hemi- 
anesthetic side. Deep tendon reflexes 
were normal or only slightly exagger- 
ated, and there was no Babinski’s 
sign. Facial weakness was common. 
Some patients had dysphagia, sphinc- 
ter abnormalities, aad “vasomotor” 
abnormalities such as a cyanotic, cool 
hand on the affectec side. Dejerine 
and Roussy" did not «comment on the 
location or nature cf the vascular 
lesion. 

Foix and Hillemand" reviewed the 
anatomy and vascular supply of the 
thalamus and elaborated on what 
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Fig 6.—Top left, center, and right, Drawings 
Ependymal lining of third ventricle is on left an 





represent three cases. Anatomy was not marked. 
d insular cortex on right. Black represents infarcts 


all cutting across posterior limb of internal capsule (from Dejerine and Roussy''). Bottom, Drawing 
illustrates frequent coexistence of lateral thalamic and temporo-occipital lobe infarction (in black) 


(from Foix and Hillemand"’). 
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Fig 7.—Typical restricted lateral thalamic infarct at necropsy (arrowhead). 


they called the syndrome of the thal- 
amogeniculate pedicle. In addition to 
the signs noted by Dejerine and Rous- 
sy, they added a description of the 
“thalamic hand,” which is flexed and 
pronated, with the thumb trapped 
within the other digits. Sensory symp- 
toms could be limited to the face, an 
arm, or a leg and could even mimic a 
radicular distribution.’** Cerebellar 
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signs were caused by interruption of 
the thalamic termination of superior 
cerebellar peduncle fibers originating 
in the cerebellum. Foix and Hille- 
mand! and Foix and Masson” noted 
the frequent association of the tha- 
lamic syndrome with a hemianopia, 
dubbing this combination the syn- 
drome of the PCA. Figure 6, bottom, is 
a copy of the diagram Foix and Hille- 


mand" used to illustrate this point. 
Necropsy studies have since docu- 
mented the frequent coexistence of 
lateral thalamic and cortica. PCA ter- 
ritory infarcts.””*' Figure 7 shows a 
restrieted infarct localized to thala- 


mogeniculate territory at necropsy. 


Vascular Etiology and Symptoms 
of PCA Occlusion 


When the location and cause of 
occlusive lesions within the posterior 
circulation were analyzed at necropsy, 
Castaigne et al noted that most 
occlusions of the PCA affected corti- 
cal branches and were caused by car- 
diogenic or intra-arterial embolism. 
An angiographic study of 23 patients 
who had both hemianepia and occipi- 
tal infarction seen on CT showed a 
high incidence of embolism to the 
PCA or its branches,” and PCA embo- 
lism was common in the Michael 
Reese Stroke Registry.” In situ steno- 
sis and occlusion of the PCA are more 
common in blacks than im whites.” 
Atherostenosis of the PCA most often 
affects the proximal segments of the 
artery.” 

The most frequent symptoms of 
PCA occlusive disease are caused by 
infarction within the temporo-occipi- 
tal lobes and include visua! field, read- 
ing, and memory abnormalities.*°°°’ 
Early authors noted signs of dysfunc- 
tion of the rostral portion of the mid- 
brain and thalamus in the territories 
of the thalamoperforating and thal- 
mogeniculate arteries due to PCA 
occlusion. Benson and Tomlinson” 
reported hemiplegia caused by proxi- 
mal PCA occlusion affecting the cere- 
bral peduncle, a finding that devel- 
oped later in the course of our patient 
1. Another patient had occlusion of 
the PCA just before the ambient seg- 
ment on angiography and had contra- 
lateral paresis and sensory loss with- 
out hemianopia.” Fisher* briefly 
deseribed three patients with severe 
stenosis of the proximal PCA among a 
large group of patients with transient 
spells of unilateral numbness; in one 
patient, the spells were followed by a 
major PCA territory inzarct. Symp- 
toms of ischemia of the midbrain and 
thalamus occur only when the PCA is 
occluded proximally before the origin 
of the thalamoperforating, thalamo- 
geniculate, and choroidal artery 
branches. 


Brain Imaging 


Computed tomography and MRI 
can now accurately localize thalamic 
infarcts. In patients with PCA dis- 
ease, infarcts seen on CT scans are 
most often localized in the territories 
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Prior Reports of Syndromes of Lacunar 
infarcts in the Lateral Portion of the 
Thaiamus 


Occlusion of small, deep, penetrat- 
ing artery branches is also a recog- 
nized cause of restricted lateral tha- 
lamic infarction. Fisher” described 
serial section analyses in two patients 
with lacunar infarcts limited to the 
ventral posterior somatosensory nu- 
clei of the thalamus. The cause of the 
vascular lesion was severe lipohyali- 
nosis with disorganization of the arte- 
rial wall and obstruction of the lum- 
ens of arteries 2 to 400 um in diame- 
ter. The proximal PCA was normal. 
Clinical findings consisted of tran- 
sient spells or strokes in which the 
symptoms were limited to numbness, 
dysesthesia, and paresthesia, most 
often in the contralateral portion of 
the face, limbs, and trunk. Objective 
threshold sensory loss was usually 
slight.6*°243 Necropsy performed in 
another patient with right hemipare- 
sis and hemisensory loss showed a 
lacune in the ventroposterior nuclei, 
with pallor of the adjacent internal 
capsule caused by penetrating artery 
disease.“ 

In two other necropsies, sensory 
motor stroke was associated with 
infarction of the ventroposterior por- 
tion of the thalamus and adjacent 
internal capsule.‘ The original report 
of Dejerine and Roussy" included 
drawings of three infarcts that caused 
the thalamic syndrome (Fig 6, top left, 
center, and right). All were larger 
than lacunes and involved the ventro- 
lateral portion of the thalamus, and 
all had small tonguelike extensions 
into the posterior limb of the internal 
capsule and posterior putamen. The 
authors did not analyze the vascular 
lesion, and we could not find a report 
documenting the vascular pathology 
in a patient with a ventrolateral tha- 
lamic infarct of comparable size and 
location. 


Clinical Separation of Syndromes 


Several clinical clues help separate 
PCA disease from branch disease of 
the thalamogeniculate artery. These 
include (1) the lesions observed on CT 
are somewhat larger; (2) CT lesions 
are not restricted to thalamogenicu- 
late territory but may also include the 
pulvinar, the more medial portion of 
the thalamus, or portions of the infe- 
rior temporal or occipital lobes; and 
(3) the clinical syndrome may include 
elements not usually a part of the 
thalamic syndrome. Patient 1 showed 
neglect of the left side of space, conj u- 
gate deviation of the eyes to the ipsi- 


lateral aide, and ia ae fir ding 
that, to our knowledge, have not beet 
described in thalamogeniculate | terri 
tory infarction. These signs developer 
only when infarction was noted on C 
in the temporal and occipital lobes 
We have seen one other patient with 
conjugate eye deviation in a combined 
thalamic-superficial PCA territory 
infarct; conjugate eye deviation does 
not usually accompany hemianopia 
patients with restricted temporo- 
occipital infarcts: Neglect has been 
described in unilateral rostri Ib 
stem lesions, usually invo | 
medial midbrain tegmentum be a the 
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Progression of signs a 
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more severe than the ataxia of the 
contralateral limbs. When infarction 
is limited to the posterior portion of- 
the ventral nuclei (pure sensory 
stroke) patients report numbness and. 
paresthesia, but there rarely is objec- 
tive decrease in somatosensory 
thresholds. These smaller infarcts are 
probably due to disease of small- 
diameter thalamogeniculate artery 
branches. A slightly larger branch 
probably irrigates both the lateral 
portion of the thalamus and the poste- 
rior portion of the internal capsule - 
and putamen; occlusion causes a sen- 
sory-motor stroke. When infarcts are 
larger and affect fibers passing from ` 
the medial and lateral portions of the 
thalamus to the cortical sensory | 
zones, sensory loss is more severe and 

“thalamic pain” often develops later. 
Unfortunately, there have not been 
enough morphological studies per- 


formed that characterize the underly- ` 


ing vascular patholegy. within the 
thalamogeniculate pedicle. Normal 
angiographic findings and the fre- 
quency of coexistent lacunes, hyper- 
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rk F. Mehler, MD 


A broad: range of neuro-ophthaimo- 
igns occurs with the rostral basilar 
y syndrome (RBAS) and transient 
mia or infarction of the midbrain, 
1a mus, hypothalamus, paramedian di- 
phaion, and posterior temporal and 
i cipital Jobes. The pattern of affected 
euroanatomic regions results in diverse 
patterns of interrelated functional disabil- 
ies in the areas of vertical gaze, nystag- 
‘oculomotor function, pupillary reac- 
vity visual fields, color vision, and visual 
sions. With increasing recognition of 
nore. clinically benign forms of RBAS, it 
a become apparent that the vascular 
yndrome is often improperly diagnosed 
ind: may be associated with remediable 
ccult medical disorders. To facilitate the 
quisition of accurate diagnostic and 
herapeutic information, neuro-ophthal- 
logic signs were prospectively as- 
ssed inet patients with RBAS. The clin- 
anatomic correlates of these diverse 
cular manifestations are presented. 
{Arch Neurol 1988;45:966-97 1) 








i rostral basilar artery syndrome 
~ (RBAS) causes transient ischemia 
or infarċtion of the midbrain, thala- 
‘mus, hypothalamus, paramedian di- 
-encephalon, and medial temporal and 
C cipital lobes. The myriad of resul- 
tant signs and symptoms forms a uni- 
ed vascular syndrome by virtue of 
he unusual anatomic predilection for 
an embolic cause. Until recently it 
ig ye believed that rostral basi- 
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lar occlusion is rare, usually fatal, and 
associated with extracranial vertebral 
and systemic atherosclerotic le- 
sions.'*+" In a large three-part pro- 
spective study over a six-year period 
(1981 to 1987), we have expanded this 
clinical profile by identifying a large 
subgroup of patients with a frequent- 
ly misdiagnosed, reversible form of 
RBAS associated with impressive 
neurobehavioral abnormalities, an 
invariant acute confusional state, and 
unsuspected systemic medical condi- 
tions.?? The cerebrovascular, etiologic, 
and prognostic aspects and the behav- 
ioral manifestations of RBAS will be 
presented in two separate communi- 
cations. In the present investigation, I 
have prospectively analyzed neuro- 
ophthalmologic parameters in 61 
patients with clinical and radiologic 
evidence of restral brain-stem-dien- 
cephalic and posterior hemispheric 
dysfunction of vascular origin, indica- 
tive of RBAS. The importance of insti- 
tuting swift and appropriate diagnos- 
tic and therapeutic measures in 
patients suspected of having RBAS 
underscores the need for an inte- 
grated overview of potential present- 
ing neuro-ophthalmologic signs. In 
addition, the topography of affected 
neuroanatomic loci affords a rare 
opportunity for clinical evaluation 
and recognitien of a complex series of 
related disorcers encompassing verti- 
cal gaze, oculomotor function, pupil- 
lary reactivity, visual fields, color 
vision, nystagmus, and visual illu- 
sions. 


PATIENTS AND METHODS 


All patients were evaluated prospective- 
ly by the auther in the emergency room or 
on a medical cr surgical service in one of 
three large metropolitan hospital centers. 
The diagnostic evaluation, in addition to 
routine clinical and laboratory measures, 
included complete cerebrospinal fluid 
examination, electroencephalogram, and 






ie Ne ro-ophth almologic Spectrum of the 
J ral Basilar Artery Syndrome 


serial computed tomographic (CT) scans of 
the brain. Serial tangert screen and the 
Farnsworth-Munsell 109-hue test were 
performed on patients with visual field 
defects or abnormal color vision. When 
possible, Holter monitor and 2D-echocar- 
diogram, noninvasive vascular studies 
(oculoplethysmography and pulsed Dopp- 
ler and real-time imaging), cerebral angi- 


ography, or digital intravenous angiogra- ce 
phy were performed. Ancillary studies — 


included cardiac catheterization, autonom- 


ic function, and specific endocrinologic oe 


tests. Idiopathic orthostatic hypotension — 
was documented by findings of autonomic 
insufficiency by clinica! signs and physio- 
logic and pharmacologie maneuvers. The 
clinieal course was assessed by follow-up 
general and neurologic examinations and 
diagnostic studies inciuding CT scans. 
Detailed neurobehavioral assessment uti- 
lized the Luria-Nebraska diagnostic 


screening battery, supplemented by specif- 
ic tests of perception, imagery, memory, - - 
After clinical recovery, < 

patients were reevaluated ata minimum of —~ 


and language. 


every two months for at least one year. 
To be ineluded in the study, incipient 


clinical and/or radiologic evidence of both -~ 
brain-stem-diencephalic or incipient pose: `=- 
terior hemispheric infarction fie, dual — 


locus) was required. Behavioral evidence of © 
posterior hemispheric dysfunction in- 
cluded apperceptive and associative visual | 
agnosia (loss of object and semantic recog- 
nition, respectively), color anomia and 
amnesia, topographic disorientation and 
agnosia, anosognosia {denial of illness), 
Kluver-Bucy syndrome (visual agnosia, 
orality, hypersexuality, and  docility), 


Anton's syndrome (confabulations associ- as 
ated with cortical blindness), Balint’s syne ~ 


drome (ocular apraxia, optic ataxia, and 
narrowing of visual attention), and Char- 
eot-Wilbrand syndrome (loss of visual _ 


imagery, dreaming, and object recogni- > 


tion). Ophthalmologic correlates included ` 


bilateral amaurosis with normal pupils, — 


homonymous hemianepsias with aware- 
ness of the deficit, preserved optokinetic . 


nystagmus, absence of visual neglect, com- ` 


plex visual hallucinations of the occipital 
type, achromatopsia, and visual illusory 
phenomena (allesthesia [illusory displace- 
ment of images], palinopsia [object repeti- 
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eral inanifestations of brain- 
ncephalic pathology included pe- 
lucinosis (vivid, well-formed 
ucinations), changes in sleep- 
tle, aud dysorthographia (dis- 
yes ee memory; normal lan- 





opat ai inioparedia with sucoeinted tegmen- 
findings (ie, Weber [contralateral hemi- 

=, Benedikt [contralateral ataxia/ 

L and Nethnagel [ipsilateral cere- 
befar: ataxia] s% dromes), isolated nuclear 
oculomator nerve paresis, pupillary abnor- 
malities (diencephalie, caudal midbrain, 
rhe cenectopia ‘Tidis), vertical gaze pare- 
sew deviation, and Parinaud’s syn- 
me or components (defective conver- 
ce sonvergence-retraction nystagmus, 
dissociation, and Collier’s 


sence of confirmation of dual- 
logy. by neurobehavioral and 
iogic signs, CT scan evidence of 
piset parenchymal infarction had to 
era to the territories of the posterior 

sa., posterior communicating, or high 
basilar } ranch arteries (midbrain, thala- 
of “ypothalamus, paramedian dienceph- 
an d medial temporal and occipital 


RESULTS 






n aime signs oc- 
ei n a a 2% ) of patients with 


x on oa CT, the following pos- 
elinical correlations occurred: 
undav»eral hemispheric in 24 (67%) of 
: 35 cases; bilateral hemispheric in 15 
(& of rs pela tee 























le RBAS, remediable 
ions occurred in the 47 
see RBAS. In the 


trial z ri a (75% of group 
otal) and three (38%) exhibited neu- 
bgi: signs after cerebral angiogra- 
. a the middle-aged group (46 to 
a 22), three (14%) individ- 
ence of idiopathic ortho- 
otension. Of the elderly 
i te 91 years; n = 17), 11 
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a ticn or persistence}, a and polyopia [parallel ; 








subjects (65%) had atrial airi | 


mias, including nine with newly diag- 
nosed atrial fibrillation, and four 
(24%) exhibited postangiographic 
RBAS. 

Several complete thalamic and mid- 
brain syndromes were observed: 
Dejerine-Roussy (contralateral hemi- 
paresis, prolonged hemianesthesia, 
postural alterations, hemiataxia, va- 
somotor changes, and paroxysmal 
pain), mesencephalothalamic (oculo- 
motor palsy, vertical gaze paresis, and 
abulia), suprarubral syndrome of Chi- 
ray, Foix, and Nicolesco (intention 
tremor, ophthalmoparesis, and dis- 
turbed conjugate eye movements), 
and those with oculomotor nerve pal- 
sy and contralateral hemiparesis 
(Weber), intention tremor or hemi- 
chorea (Benedikt), and ipsilateral cer- 
ebellar ataxia (Nothnagel). Sensory 
complaints included limb anesthesia 
(six), excessive heaviness (four), and 
dysesthetic coldness (three). The 
hyperpathias were spontaneous or 
stimulus-dependent and were usually 
prolonged (days to weeks) but parox- 
ysmal. These symptoms are usually 
associated with ventral tier thalamic 
lesions. Motoric signs included chor- 
eoathetosis (four), hemiballism (two), 
rubral tremor (three), hemiataxia 
(three), unilateral asterixis (three), 
athetoid posturing (two), transient 
hemiparesis (five), and myoclonus 
(two). The movements were often 
delayed in onset and showed a predi- 
lection for the face and upper extrem- 
ity. Long-tract motor signs occurred 
in 12 (86%) of 14 patients with classic 
RBAS and 16 (34%) of 47 with the 
reversible syndrome. The latter signs 
could often be distinguished from the 
former by their mild character and 
unilateral occurrence. 


Vertical Gaze 


A variety of disorders of vertical 
gaze were seen in selected patients 
(Table). Several forms of isolated ver- 
tical gaze palsies were observed. 
Selective upgaze and combined verti- 
cal gaze pareses occurred in eight 
patients. In one, angiography showed 
a common thalamoperforating artery 
pedicle with CT evidence of bilateral 
paramedian mesencephalic and tha- 
lamic infarets and an associated acute 
amnestic syndrome. Two individuals 
developed the syndrome following 
angiographic contrast dye adminis- 
tration, one with delayed radiograph- 
ic evidence of contrast extravasation 
with paramedian mesencephalic, bi- 
lateral thalamic, and bioccipital 
enhancement. The ensuing clinical 
syndrome included transient cortical 
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_ cortical aphasia (transient mutisn 
hypophonia, fluent paraphasia, per 





Pinin and agitated liua. sul 























severation, and severe anomia), an 
“thalamic” amnesia (anterograde an 
retrograde components, normal rat 
of forgetting, and encoding deficit: 
An additional two subjects had nega 
tive angiograms, ome with paramed 
ian mesencephalie and diencephali 
infarcts and the mesencephalothal 
amic syndrome (partial oculomoto 
nerve palsy, apathy, and abulia) anc 
the other with unilateral dorsal, cau- 
dal mesencephalic thalamic, and 
bioccipital infarcts and partial oculo 
motor paresis, associative | visua. 
agnosia, color agnosia, and partial . 
Balint’s syndrome (optic ataxia, nar. 
rowing of visual attention, and defec- 
tive estimate of direction and dis: 


E nar The anusual. phenome- 
na of sustained downgaze in “upgaze 
palsy and sustained upgaze in í own- 

gaze palsy was associated with rostral 
tegmental mesencephalic lesions. One: 
patient with selective downgaze | pare- 
sis had dissociated voluntary pursuit 
and reflex movements. Two ind 

viduals with upgaze paresis had pres- 
ervation of upward oculovestibular 
responses. Elements of a vertical one- 
and-a-half syndrome, either ` upgaze 
palsy with monocular downgaze palsy 
or downgaze palsy with monocular 
upgaze palsy, were observed. wit! 

infarction of the rostral mesencephal-. 
ic tegmentum. Monocular -upgaze 
paresis (monocular limitation of ele- 
vation in all directions of horizontal. 
gaze) resulted from a dorsal mesence- 
phalic ischemic lesicn contralateral to 
the paretic eye.’*” In two patients, 
unilateral mesencephalic tegmental 
ischemic lesions were associated with 
a pseudo-Parinaud’s syndrome, char- 
acterized by complete ipsilateral ocu- 
lomotor nerve palsy and contralateral = 
elevation paresis. In primary position, 

a relative ipsilateral exotropia and 
contralateral hypotropia were ob- 

served. One subject nad bilateral. pto- 

sis and mydriasis. These clinical signs. 
must be differentiated from supranu- 
clear equivalents that cause disor- 
dered vertical gaze. A phenomenon 

termed vertical oculomotor apraxia, 
which involves inability to voluntarily 

shift gaze to desired locations along : 
the vertical meridian, was observed i mn 
one patient with preeminent impair- a 

ment of downward gaze. This syn- 
drome was verified by the presence of 

random involuntary vertical saccades 
detected by electronystagmyography. E 
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Disorder 


jazo pareses i 
a oe patente! 


see-saw. nystagmus 
“Hemi-see- saw nystagmus 
i ypermetric saccades 
Oculomotor . 





Fourth nerve palsy (fascicular) 
Sixth nerve palsy 
` internuclear. ophthalmoplegia 


ight- near. dissociation 

‘Inverse Argyll-Robertson 

Caudal midbrain 
Diencephalic | 
Corectopia | iridis 

/igual fields- 

Sectoranopsia 


sparing {4h 
Bilateral: altitudinal hemianopsia 
Cortical blindness (Anton's syndrome [1]) 
Color vision - 
-< Achromatopsia 
: Hemiachromatopsia 
-Disordered color adherence 
-Color asthenopsia 
~~ Wusory spread of color 
Visual illusions 
-Metamorphosias 
~ “Monocular polyopia 
~Palinopsia 
Optic allesthesia 


A relatively common finding was a 
esencephalic skew deviation. This 
as suggested by the occurrence of 
skew deviation, static vertical ocular 
divergence, in association with pupil- 
y and third nerve dysfunction, and 
idence of dorsal, medial mesen- 
ephalic infarction. A rare finding 
as a slowly alternating skew devia- 
1 associated with dorsal rostral 
sencephalic and diencephalic j junc- 
al infarction. This ocular sign, 
ising j 3 poen of — 
i 














esence of more rapid. 
e © Ban the Tn this 


: timed in seconds Tetange of posi- 
tion; 10 to 30 S position maintenance, 
0 to 60 s) and, in this series, were not 
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“Third nerve palsy (supranuclear, nuclear, and fascicular) 


::Homonymous. hemianopsia (temporal crescent sparing {2]; macular 


No. of Patients 


ae: vent, 
&@® Ah & or N w& CO ND wt AO a ONMN Daw ss ND ON = GNM & 


be. 


an integral element of the sylvian 
aqueduct syndrome.” 

-= Patients with Parinaud’s syndrome 
had evidence of dorsal, caudal mesen- 
cephalic infarction and exhibited 
supranuclear elevation paresis (nine), 
disturbances of convergence (six), eye- 
lid retraction (Collier’s sign; three), 
fixation instability (two), skew devia- 
tion (three), and pupillary light-near 
dissociation (two).™@"*" Collier’s 
sign also occurred as an isolated find- 
ing in two cases and with unilateral 
invelvement in one.' The disturbances 
of vergence were illustrated by paral- 
ysis of convergence, convergence 
spasm, and convergence-retraction 
nystagmus. A  Parinaud-like syn- 
drome? occurred when these errors of 
vergence were associated with a pseu- 
do-abducens palsy,” in which horizon- 
tal refixations were linked to differen- 
tial slowing of the abducting eye and 


ad of signs: n 
with no reaction to light but near 


: : hypereonvergence. One subj ‘eek: rats 
dorsal mesencephalic infarction and 


Parinaud’s syndrome exhibited a tri- 
inimally miotic pupils 








constriction, which reserabled the 
Argyll-Robertson. reaction,” This 
illustrates the principle that. light- 
near dissociation can be produced by 
lesions at several loeations in the 
pupillomotor pathways. a 

An ocular tilt reaction with tonic 


head tilt, ocular rotatery movements — cr: 


in the same direction, and skew devia- _ 
tion with extorsion of the lower eye 
and intorsion of the higher eye was 
present in two patients and was asso- 
ciated with unilateral rostral mesen- 
cephalic tegmental lesion on CT. More 
diffuse rostral brain-stem involve- 
ment resulted in blepharospasm, an 
intermittent, and, in one instance, 
unilateral, narrowing of the palpebral 
fissure with contraction of the orbicu- 
laris oculi.” One individual exhibited . 
eyelid nystagmus selectively elicited 


by convergence and not associated > 


with other pursuit or saecadic eye 
movements, called the palpebral nys- 
tagmus of Pick and coexisting with 
dorsal caudal and tegmental mesence- 
phalic infarction. 


Nystagmus 


Contiguous involvement of the 
superior cerebellar artery resulted in 
upbeat nystagmus and the phenome- 
non of hypermetric contralateral sac- 


cades (saccadic lateropulsion) and. a 


ipsilateral hypometric saccades.“* — 
The former was attributed to the 
presence of associated superior vermi- 
an infarction and the latter is func- 
tionally the opposite of that seen with 
lateral medullary infarction. See-saw 
nystagmus consisted of rhythmic, 
rapid opposed alternations of vertical 
eye position with associated ocular. 
torsion and occurred with mesodien- 
cephalic junctional infarction.* A 
very rare condition, hemi-see-saw 
nystagmus, encompassing half-cycles 
of see-saw nystagmus tha: differ in 
speed and resemble the ocular tilt 
reaction, was seen in one patient with 


a unilateral diencephalic infarction.” 2E 


Oculomotcr 


Involvement of selective arterial © 
territories in the mesencephalon gave — 
rise to supranuclear, nuclear, and fas- 
cicular syndromes of the oculomotor 
nerve, Supranuclear signs, related to 
lesions in the most caudal distribution 
of the posterior thalamosubthalamic 
paramedian arteries, caused monocu- 
lar elevation paresis, a vertical one- 
and-a-half syndrome, bilateral pias 
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i A contraleteral superior rectus 
osilatera, complete ophthalmo- 

, bilateral ptosis with partial 
‘ral oculomotor paresis, spar- 
an aa with complete third 
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The a nA ead mesence- 
i phalochalamic syndrome occurred 
bi ee a angiogram, paramed- 





ret on, ad associated signs. 
ge-vessel arteritis affecting ros- 
wasilar, posterior cerebral, and 
ter tor border zone regions caused 
ated bilateral posterior border 
ne jafarcts and oculomotor palsy 
assoc ed with visual associative 
agnosia, transcortical sensory apha- 
` sia, aad anosognosia. Crossed mesen- 
cephalic syndromes involving the ocu- 
-lomotor nerve (Weber, Nothnagel, and 
Yd nectkt aon occurred pri- 














ive agnosia, There: was a sugges- 
tterfly embolie infarction 
ssencephalon in a patient 
eral complete oculomotor 
ies, unilateral postcommu- 
rior cerebral infarction, and 
shai oslo A patient with 
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motor nerve pareses and associated 
mesencephalic signs: intermediolater- 
al territory (Nothnagel syndrome) or 
paramedian territory (Weber syn- 
drome).”** One patient with third 
nerve paresis, transient contralateral 
hemiparesis, and contralateral asy- 
nergia, dysmetria, ataxia, and dys- 
diadochokinesia had features of both 
Weber and Benedikt syndromes. Four 
subjects had evidence of unilateral 
trochlear or unilateral or bilateral 
abducens palsies. One individual had 
an ipsilateral superior oblique paresis 
associated with contralateral Horn- 
er’s syndrome. 


Pupillary 


Pupillary light-near dissociation, 
when present in four patients, satis- 
fied five functional criteria: normal 
constriction on forced eyelid closure, 
normal dilatation with psychosensory 
stimuli, no signs of aberrant oculomo- 
tor nerve regeneration, absence of 
miotic pupils, and good mydriatic 
drug reaction. This sign occurred with 
dorsal mesencephalic infarction. Two 
individuals exhibited impaired con- 
vergence-accommodation, one unilat- 
erally, with normal pupillary light 
reactivity, termed an inverse Argyll- 
Robertson pupil. Large or midposi- 
tion-fixed pupils were seen with 
infarction of more caudal portions of 
the mesencephalon. Diencephalic in- 
farctions were associated with small 
pupils and transient, incomplete light 
reactivity.” Ectopic pupils (corectopia 
iridis) occurred in several cases of 
medial mesencephalic infarction,” 
while transient oval pupils suggested 
an initial phase of bilateral oculomo- 
tor nerve dysfunction.” 


Visual Fields 


A patient with a right-sided poste- 
rolateral choroidal artery embolus 
had the following ophthalmologic 
signs: sectorial optic atrophy, left 
homonymous horizontal sectoranop- 
sia with macular involvement (great- 
er in the inferior quadrant), and 
normal pupillary reactivity.“ Homon- 
ymous hemianopsias, the most preva- 
lent sign, were characterized by the 
following features: awareness of the 
deficit, preservation of optokinetic 
nystagmus, partial hemianopic field 
vision, scintillations at the hemianop- 
ic margins, and absence of visual 
neglect.’ In one patient, thrombotic 
occlusion of the left postecommunal 
posterior cerebral artery resulted in 
left-sided posterolateral thalamic in- 
farction and right-sided homonymous 


hemianopsia, hyperacusis, and tran- 


sient right-sided hemiparesis. Macu- 
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lar sparing ieee with more super 
ficial occipital infarcts,” whil 
temporal crescent. ‘sparing correlated ; 
with larger infarcts, which did not. 
affect anterior calcarine areas, 
Bilateral altitudinal hemianopsias- 
were related to incomplete occipital | 
infarcts preceded in one case by secin- 
tillating scotomas.”® This sign was- 
accompanied by Balint’ s syndrome, 
impaired visual form diserimination, 
and color dysnomias. Cortical- blind- 
ness resulted from bilateral occipital 
infarctions and appeared transiently 
(lasting 18 hours to three days) when © 
associated with acute confusion in. 
four patients with postangiographic. 
RBAS. In the recovery phase of more’ 
persistent cases, central vision re- 
turned earlier and more completely 
than color vision, and elementary and 
complex visual hallucinations. were | 
sometimes evident. in one individual, a 
larger bilateral occipitotemporal in- 
farcts caused the confabulatory syn- 
drome of Anton, with coincident color 
amnesia, topographic disorientation, 
and anosognosia. a 


Color Vision 


Eight subjects had evidence of cor- 
tical achromatopsia. a defect in com- 
plex hue discrimination that caused — 
subjective color “washout,” graying, | 
or regional spectra! desaturation. ude 
In patients with bilateral inferior : 
occipital infarctions, prosopagnosia, | 
topographic memory loss, and- superi- 
or field deficits were present as asso- 
ciated findings. Hemiachromatopsia — 
occurred in three individuals with 
similar contralateral ischemic lesions 
and preservation of achromatic dis- 
crimination in the defective field. In- 
practice, the Farnsworth-Munsell 
100-hue test was found to be a more 
sensitive diagnostic tool than the Ishi- 
hara color plates in mildly affected 
patients. Four patients with bilateral 
or left-sided parieto-occipital infarc- 
tions exhibited related perceptual 
phenomena’: “i: color asthenopsia (pro- 
gressive loss of saturation with time); _ 
illusory spread of calor (loss of color- 
object contour boundaries); and 
abnormal color adherence (apparent. 
loss of surface hue fixation). The lat- 
ter finding was associated with. ner 
achromatopsia. : i 
























Visual Illusions 


Several distinct visual iHusions._ 
were observed. With bilateral occipi- ~ 
tal infarction, six varieties of metas - 
morphosias (alterations i in shape, size, 
and angulation of chjects) occurred. 
These included examples of microp- 
sias (objects appearing smaller than 





















acropsias date than 
eral. parieto-occipital 
ions resulted in three 
‘impressions in pa- 
omonymous field defi- 
lar- -polyopia. (multiple 
evenly spaced object 
s); palinopsia (object 
d- oN usually 
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COMMENT 
Vertical Gaze 


ot were seen in RBAS and usual- 
ly im rn ertt bilateral regions of the 


















































nr atoa a pedicle) and 
-a consequence of a postangiograp- 
hic dye reaction with documentation 
of contrast extrasavation in the mes- 
neephalon and associated rostral 
asilar territories. Unilateral lesions 
of the mesencephalic reticular forma- 

on have also been implicated in ver- 
tical gaze pareses, including the 
present series, and these lesions usu- 
ally involve lateral fiber tracks of the 
posterior commissure.“ A recent 
report, however, has documented the 
occurrence of palsies of vertical sac- 
cadic, pursuit, and vestibular move- 
ments with a unilateral midbrain le- 
on that spared the posterior com- 
missure.* Isolated downgaze paresis 
is usually related to bilateral ischemia 
of the mediocaudal regions of the ros- 
tral interstitial nucleus,“ and this is 
in concert with the present findings. 
The phenomena of sustained down- 
gaze in upgaze palsy and sustained 
upgaze in downgaze palsy may be due 
in. part to vestibular dysfunction 
caused by involvement of the intersti- 
tial nucleus. of Cajal,?“*“"* and this 
region was. involved by the ischemic 
lesions in our cases. The two individu- 
als with upgaze pareses had preserva- 
tion of upward oculovestibular re- 
sponses, which could be explained by 
the absence of oculovestibular fibers 
from the posterior commissure. 
Ti e vertical one-and-a-half syndrome 
as been seen following lesions ex- 
tending from the central caudal nu- 
eus of the oculomotor complex to the 
»stral midbrain.’ The pseudo-Pari- 
aud’s syndrome has been shown to 
follow. dysfunction of the subnucleus 
innervating the contralateral superior 
rectus. a Vertical oculomotor apraxia, 
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verified by electronystagmyography 
but without radiologie correlates in 
the present example, usually impli- 
cates the region of the prerubral- 
mesodiencephalic junction.“ The 
findings with mesencephalic skew 
deviation implicate the region of the 
periaqueductal gray. The anatomic 
correlates of the slowly alternating 
skew deviation are consonant with 
previous findings of pretectal and 
mesodiencephalie lesions.” The di- 
verse findings in patients with Pari- 
naud’s syndrome were consistent with 
known involvement of dorsal, caudal 
mesencephalic, and posterior commis- 
sural pathways. The constellation of 
findings with the Parinaud-like syn- 
drome” has been shown to stem from 
involvement of the anterior cortico- 
pontine pathway before its decussa- 
tion.” The ocular tilt reaction and 
the associated contralateral mesence- 
phalic tegmental lesion shown by CT 
is consistent with known involvement 
of the contralateral interstitial nucle- 
us of Cajal.” The occurrence of the 
selective palpebral nystagmus of Pick 
has been associated with periaqueduc- 
tal gray and caudal mesencephalic 
dysfunction.” 


Nystagmus 


The various neuro-ophthalmologic 
signs in this category (upbeat nystag- 
mus, saccadic latercpulsion, see-saw 
nystagmus, and hemi-see-saw nystag- 
mus) were well correlated with ana- 
tomic regions implicated in previous 
case and series reports. 


Oculomotor 


With supranuclear oculomotor 
nerve signs, the associated findings of 
bilateral ptosis and internuclear oph- 
thalmoparesis are results of partial 
central caudal nucleus and prenuclear 
median longitudinal fascicular dys- 
function, respectively. The selective 
nuclear signs (contralateral superior 
rectus involvement, bilateral ptosis 
with partial ipsilateral oculomotor 
paresis, sparing of ptosis with com- 
plete third nerve paresis, and variable 
pupillary involvement) implicate a 
midline subnucleus mediating levator 
palpebral superioris function, a sub- 
nucleus with contralateral superior 
rectus innervation, and more dorsal 
and rostral regions with mediate 
pupillary function.*P767921° A rich 
variety of neurobehavioral signs 
accompanied oculomotor dysfunction 
and implicated extensive regions sup- 


‘plied by the rostral basilar artery, 


especially in association with anatom- 
ic anomalies, arteritis, and basilar 
bifurcation thrombotic occlusions. 





Crossed mesencephalic syndromes 
involving the oculomotor nerve oc- 
curred with both embolic and throm- 
botic lesions. The suprarubral syn- 
drome, seen in the absence of an 
accompanying regional pattern of 
infarction in the present series, is 
usually caused by small infarcts in the 
territory of supply of the median 
branches of the basilar bifurcation. 
The patient with third nerve paresis 
and contralateral asynergia, dysme- 
tria, ataxia, and dysdiadochokinesia 
had probable simultaneous rubral and 
brachium conjunctival involvement.” 
An individual with ipsilateral superi- 
or oblique paresis associated with 
contralateral Horner’s syndrome il- 
lustrates the effects of sympathetic 
interruption in the dersolateral mes- 
encephalic tegmentum.” 


Pupillary 


In the present series. pupillary 
light-near dissociation may have 
resulted from a lesion on the dorsal 
side of the Edinger-Westphal nucleus 
that spared near-vision fibers that `; 
approach the nucleus more ventrally.” 
The inverse Argyll-Robertson pupil, 
without radiologic correlates in our 
two eases, has been seen with infarc- 
tion of more ventral portions of the 
mesencephalic pretectal region.?°°* 
Large and midposition-fixed pupils 
were seen with lesions of the caudal 
midbrain due to selective parasympa- 
thetic or combined autonomic dys- 
function." 


Visual Fieids 


The patient with the right-sided 
posterolateral choroidal artery embo- 
lus had accompanying sectorial optic 
atrophy, an unusual homonymous 
horizontal sectoranopsia, and normal 
pupillary reactivity seen in associa- 
tion with the rarely documented later- 
al geniculate body infarction.* The 
homonymous hemianopsias that oc- 
curred exhibited a range of diagnostic 
features that usually allows a clinical 
separation of posterior and anterior 
circulation forms.' Mecular and tem- 
poral crescent sparing were both cor- 
related with characteristic, regional 
occipital involvement. 41" Bilateral 
altitudinal hemianopsias were proba- 
bly eaused by incomplete regional 
embolic infarctions." *? 


Color Vision 


Cortical achromatopsia, when asso- 


ciated with prosopagnesia, topograph- 


ie memory loss, and (usually left- 


sided) superior field deficits, has been -4 


found to correlate with precise bilat- 
eral inferior ventromedial occipital 
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; from cortical achroma- 
may represent a specific 
al illusion (Ge, metamor- 


á a illusions 


: ptegories of visual illusion 
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tite confusion and benign outcome. 
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syndrome of the mesencephalic 
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LA: The correlation of the blood 

bulge orain stem with clinical 


M Gray F, Lyon-Caen P, et al: 
‘inaud et deviation tonique ver- 
&: Trois observations. Rev Neurol 


A E C, Chain F, Gray F, et 
syndrome: Electro-oculographic 
I analyses of six vascular cases 
8 about vertical gaze organization 
7 structures. Brain 1982;105:667- 


Meidnberg 0O: Downgaze paraly- 
peel infarction. Neuro-ophthal- 


Ja iy ee nervous system 
kalno; 1968;80:45-47. 
upranaclear paralysis of mon- 

x Neuroiogy 1975;25:1194-1136. 
avid N, Klintworth G: Skew 
ogy “1984: 14:96-105. 
, Smith JL, Quencer RM: Peri- 
skew deviation. J Clin Neuro- 


ischemic infarctions of the posterior 


cerebral hemispheres. In the former 


conditions, an intimate relationship 


was observed between the displace- 


ment, persistence, and spacing of 


images and the hemianopic field.” 
These findings emphasize the broad 
range, interrelationships, and func- 
tional dissociations of neuro-ophthal- 
mologie signs subserving specific 
anatomic regions of the rostral brain- 
stem-diencephalon and posterior ce- 
rebral hemispheres. When studied in 
concert with the increasingly sensi- 
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gus administration of meth- 
irechioride, a central stim- 
pectedly found to exert a 
sic effect on primary senso- 
in a-group of ara with 


> ross e experi- 
nre gaia ccusrdly disappeared if pa- 
enis were pretreated with a 8-blocker or 
serotonin antagonist. Cerebrospi- 

Bice monoamine metabolites were 
vired in some of these patients, and 
sroxyindoieacetic acid level was 
Cc. oe significantly lower than in 
\soaian patients without pain and in 
i valunteers.. Gwen the mechanism 
iomet methyiphenidate on the cen- 
ral nerveus “system, the adrenergic and 
serotonirergic mediation of its analgesic 
etfect, aro the demonstration of impaired 
al serotonin metabolism in the 

it group, it & concluded that not 
; nea dopaminergic deficiency but 
also altesed noradrenergic and seroto- 
ne jic ra mission in the ela cord 
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“off” phenomenon and that they were 
relieved by levodopa or dopamine ago- 
nists. These authors together with 
Koller’ conjectured that such symp- 
toms may be related to a dysfunction 
of central monoaminergic structures 
that control ascending sensory inputs, 
although there is no direct evidence to 
support this hypothesis. 

During a previous study of the 
behavioral response to central sympa- 
thomimetics in PD (R.C., M.A., M.G., 
et al, unpublished data, 1986), we 
observed, to our surprise, that prima- 
ry sensory symptoms were temporari- 
ly relieved by intravenous methylphe- 
nidate hydrochloride, a drug that 
enhances the activity of central ner- 
vous system (CNS) catecholaminergic 
neurons and also affects serotoniner- 
gic neurotransmission in the brain 
stem.** We have now pursued the 
investigation of the methylphenidate- 
mediated analgesic effect on PD pain 
and discomfort in a double-blind, pla- 
eebo-controlled trial in a group of 
selected patients with PD who have 
primary pain. The trial was then 
repeated after pretreatment with £- 
adrenergic and serotoninergic block- 
ers, to elucidate the neuropharmaco- 
logical basis of this methylphenidate 
effect. Before drug administration, we 
assayed the cerebrospinal fluid (CSF) 
of some of our patients for biogenic 
amine metabolites. We expected our 
study to throw some light on the 
pathophysiological mechanisms of 
primary sensory symptoms in PD. 


PATIENTS AND METHODS 


We selected eight male patients with 
idiopathic PD (mean [+SD] age 60.4 + 5.5 
years; range, 48 to 70 years; mean (+SD] 
duration of illness, 6.2 + 2.8 years; Hoehn 
and Yahr* grade HI, six patients; grade IH, 
two patients) admitted to the Department 
of Neurology, the University School of 
Medicine, Turin, Italy. A full medical his- 
tory was taken and the diagnosis estab- 







fen (two patients), 


Methylphenidate Therap: 


lished on the physical and me 


examination findings, supplemented ` by 


electroencephalograms and a computed. 
tomographic sean of the head. Patients’ 


rating higher than 4 on the Hachins 


ischemic score’ were excluded, as- were. 
patients with signs or symptoms of depres- 
sion according to Diagnostic and Statist ical. 





Manual of Mental Disorders, ed 3, 


modified version of the Beck. Depression i 
Inventory,’ the latter to exclude items 
only affected ke A PE n 






or ee ae signs oO cardi vie : 
cular disease were excluded also, Pecas Hee ; 





phenidate. The eight ced patients with : 
PD had been taking levedopa plus carbido-. 


pa or benserazide since the onset of PD 
(mean [+SD] daily levodopa dose, 675 $ 
126 mg/d) and six of them showed signs ‘of 

“end-of-dose deterioration.” All com- 
plained of severe discomfort either in the 
upper limbs (one arm, two patients; both 
arms, two patients) or in both upper and 
lower limbs (four patients), especially on. 
the side of more severe motor impairment. 


The complaints ranged from paresthesias 


to pain and took the form of achiness, 
severe numbness, or burning sensations. 
They could not be related to rigidity, since 


this was not severe in most of our patients, 
whose main PD features were tremor and 


akinesia. The sensory symptoms had ante- 
dated the onset of other PD signs in four of 


the eight patients. The symptoms were — 
described as practically subcontinuous.in- 


three patients and intermittent in the oth- 


er five patients. The latter patients süf- . 
“on-off” 


fered more dramatically from | 
motor changes. Clinical observation estab- 


lished that the motor off period was 

marked by a definite worsening of the | 
sensory complaints. The reverse was true | 
for the on phase. However, additional — 


administration of oral levodopa did not 
always afford relief: seven of the eight 
patients had also been prescribed common 
anti-inflammatory analgesic, such as ace- 


tylsalicylie acid (three patients), ketopro- 
and acetaminophen 





(two patients). Response to this medication E 
had been generally disipa ing Exten- E 















































ive. ‘rheamatologic investigations gave 
ormal results. Roentgenograms of the 
pine and of the involved joints were nor- 
ial. for age. Moreover, deep tendon 
eflexes- and results of standard examina- 
ion of all modalities of sensation were 
ormal. Findings from motor and sensory 
nerve ` -conduction-velocity studies were 
ormal. The pain and discomfort described 
were held to be correctly classified as 
primary PD sensory symptoms. They rep- 
resented a major disabling factor in the 
patient group. 





Experiment 1: Methylphenidate Trial 
(Days 1 and 4) 


The patients were asked to participate in 
a “blind” study to evaluate the effects of a 
drug they were told would “in many, if not 
in all, patients relieve sensory complaints.” 
They were instructed in the possible, 
although unlikely, hazards. After having 
given their informed consent, they were 
_ examined during hospitalization by one of 
“us functioning as the same blind experi- 
- menter (R.C.), when they stated that the 
_ discomfort, or pain, or both, had reached 
maximum intensity. Pain was self-rated on 
<an arbitrary scale, which ranged from 0 
(no pain) to 5 points (worst experienced 
_ pain). This assessment was made in the 
- baseline condition and then repeated 10, 
20, and 30 minutes after the slow (three- 
- minute) intravenous injection of either 
methylphenidate or placebo (saline), 
‘according to a double-blind, single cross- 
- over experimental design. The methylphe- 
: nidate hydrochloride dose was 0.4 mg/kg. 
A three-day interval was left between the 
first and the second administration of 
either methylphenidate or placebo. Heart 
- rate and arterial blood pressure were mon- 
A itored throughout the procedure. 


i Experiment 2: -Adrenergic Blockade 


z The methylphenidate trial was repeated 
oon days 8 and 11. Subjects were pretreated 
with 40 mg of oral propranolol hydrochlo- 
cride, three times daily for four days. This 
-allowed us to evaluate the effects of g- 
adrenergic- blockade on the analgesic 
action of methylphenidate: No attempt 
was made to obtain. a-adrenergic blockade, 
since. most of the e available a-adrenorecep- 
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tor antagonists are also 5-hydroxytrypta- 
mine (5-HT) blockers, and this contami- 
nation could net be tolerated in our exper- 
imental situation. 


Experiment 3: Serotoninergic Biockade 


The third methylphenidate trial was 
conducted on days 19 to 22, after pretreat- 
ment with 2 mg of oral methysergide male- 
ate, three times daily for four days. This 
procedure was expected to highlight the 
possible role of seretoninergic neurotrans- 
mission in methylphenidate-mediated an- 
aigesia. 


CSF Monoamine Metabolite Studies 


Six of eight patients gave their informed 
consent to lumbar puncture, which was 
performed before experiments 1, 2, and 3. 
In these six patients, CSF samples were 
collected at 10 AM, after an overnight fast 
and bed rest. Al’ medication, with the 
exception of anticholinergics, was with- 
drawn at least four days before lumbar 
puncture. The latter was performed with 
the patients in the sitting position. Cere- 
brospinal fluid was divided into two 4-mL 
fractions: the first was used for routine 
analysis and the second for the determina- 
tion of metabelite levels. The samples were 
frozen immeciateiy and stored at —70°C 
until analysis. Biegenic amine metabolite 
(homovanillic acid [HVA], 5-hydroxyindo- 
leacetic acid [5-HIAA] and 3-methoxy- 
4-hydroxyphenylglycol [MHPG]) levels 
were assayed by means of high-pressure 
liquid chromatography equipment, coupled 
with an electrochemical detector, accord- 
ing to the method of Langlais et al." 


Data Analysis 


Mean pain scores before and after the 
injection of methylphenidate and placebo 
in each experiment were compared by 
means of the two-tailed Wilcoxon signed 
rank test. Mean EVA, 5-HIAA, and MHPG 
levels in the CSF cf patients with PD who 
had painful sensory symptoms (PDP) were 
compared with those obtained using an 


identical precedare from age- and sex- 


matched controls {six normal volunteers) 
and from a sex- and age-matched group of 


six consenting patients with PD without - 
pain. Severity (Hoehn and Yahr° grade) 





al, unpublished data, 1986). 


| tually abolished any significant meth- 





p n ‘Table i ~ Self- Evaluation of the Severity of Painful Symptoms i in the Patient t Group” 

















"Placebo 
Baseline 10 min 20 min 30 min Baseline “10 min 20 min 30 min 
< NO pratraatment. wert ee. Ge = ne a 

. Mean Jack score 4.5 + 9.7 C4205 0.6 + 0.8 392 0.8 43 +07 a7 +08 = A2 6.7 45 + 0.7 
Pys basal | 2 <.01 <.01 NS o ONS O NS NS 
-Pys plocebe E NS <.01 <.01 NS ee | 
a Propranolol haod pretreatment 
ie Meen LEBDI score. 44 t05 3.5 + 0.9 4.14 6.3 _ 442 05 46+ 0.5 3.6 + 0.7 4.1 + 6.6 __ 42 20.5 
Pys basal | tied NS NS NS NS NS NS 
Ps placebo” NS NS NS INS. ne ee ee es ed 
~ Methysorgide maleate pretreatment 
Mean (SD) score 468 £05 4.1+ 0.8 392039 44+09 44+06 4.0 + 1.1 1+ 3.8 46+ 08 
Ps basal. B y NS NS O NS NS NS NS NS 
P vs placebo _ NS NS NS NS 


z Rea of the methylphenidate trial before and after pretreatment with G-adrenergic or serotoninergic blockers (0- to 5- -point scale). 


anc duration of illness were nearly equal in 
patients. The patients with PD and those 
PDP patients were also matched for the 
predominant cardinal PD feature (ie, 
tremor, akinesia, or rigidity) and for the 
occasional marked asymmetry in symptom | 
distribution. Each subject with PDP was ~< 
then matched with a patient with PD = 
having the most similar disease character- 
istics. The statistical significance of the 
mean differences in the metabolite levels : 
between groups was determined by analys o 
sis of variance, followed by ¢ tests where: 
appropriate. Correlations between the 2 
main clinical and biochemical variables in ,. > 
PDP and PD subjects were studied by = 

means of the Pearson r coefficient. A 


RESULTS 


Numerical data for the methylphe- 
nidate trials are reported in Table 1. 

















Experiment 1 


Five to ten minutes after the ele : 
ylphenidate injection, the severe dis- 
comfort, or pain, or both, abated in all ` 
the subjects, while saline produced no 
amelioration (Figure). Methylphen 
date-induced relief of pain was statis- 
tically significant (P < .01) and lasted 
on average 20 to 25 minutes. Apart 
from a transient and mild i increase in 
tremor, which occurred in four of 
eight subjects, nc side effects were 
observed. A moderate increase in the 
heart rate was recorded in six of eight 
patients (ten minutes after methyl- - 
phenidate administration: mean. 
[+SD] heart rate, 96 + 19 beats pe 
minute, ten minutes after saline- 
administration: mean [+SD] heart . 
rate, 82 + 21 beats per minute). K 

Other effects of methylphenidate o 
on affective and motor behavior of 
parkinsonian patients will be de- 
scribed elsewhere (R.C., M.A., M.G., et 













Experiment 2 A 
“The propranolol pretreatment vir- 
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be much enhanced. 
patients. This uae ne 
potency may. suggest that the drug 
electively . affected some specific 
pathophysiological _ mechanisms of 
aa pan Nutt and 3 












snare in wo. nations with. PD. Te 
argued that degeneration of the dien- 
cephalospinal dopaminergic pathway: 
or deranged function of the basa gan- 
glia may be responsible for PD in, 


manifestation of canes dopamé 
gic deficiency. Quinn et al’ sug 
that altered neurotransmissic 
both Arwen! eared pat 
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—e in the genesis of pee e 
score in group of parkinsonian patients suffering from painful sensory symptoms The main effect ¢ o 


; : 6 0) and 10, 20, and 30 minutes after intravenous injection of 0.4 mg/kg of on the CNS is to enhan 
zenidate hydrochloride (striped columns) or placebo (open columns). Mean pain score O inergic transmission, b 
i on the selt- -rating scale. Vertical bars indicate SD; and asterisks, P < .01. & 

a | gic activity in the brain st 


affected by this drug,“ Ow 
ments with §-adrenergic and 
ninergic blockers showed the 
the norepinephrine and serotor 
tems were implicated in the ge: 
the methylphenidate-mediate 
gesia. If the latter was due to re: 
tion of a normal neurotran: 

y 622. B+ 2ij 92+2. function that was deranged 

PDP patients, it may be that P 
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ies onka 
i patients with PD and without painful symptoms, and controls. 


idate aalge effect in the were, however, significantly lower 5-HT structures are hak a the 
-trial (Table 1). Placebo, as (P < .05) in the PDP group than inthe most involved ones in nociception.’ 
ot produce any effect. PD group and the control subjects. In Nociceptive neurons in the dorsal 
D the PDP group, there was a negative horn are potently inhibited by a 
- Experiment 3 correlation between individual 5- descending projection from the: sero- 
! HIAA values and the pain score at toninergic nucleus raphe magnum in 
time 0, but it did not reach statistical the brain stem." Intrathecal adminis- 
significance (r = —.53; P > .05). tration of 5-HT decreases the 
response to noxious stimuli,“ whereas. 
5-HT antagonists, such as methyser- 
Our results indicate that intrave- gide, reduce morphine analgesia.’ 
nous administration of medium-dose Descending norepinephrine neurons: 
methylphenidate produces a potent also can inhibit the transmission of 
but transient analgesic effect on the sensory stimuli to dorsal horn cells. 
pain and discomfort experienced by Moreover, beth 5-HT and norepineph-_ 
our parkinsonian patients. This rine mechanisms have been shown to` 
response was not obtained by placebo mediate the analgesia obtained by 
injections. The response was then application of morphine in the peri- 
ian ee than i in healthy abolished by pretreatment with 8- aqueductal gray” and are thought to 
ers. No significant difference adrenergic and serotoninergic block- play a crucial role in the endogenous 
din the mean MHPG levels ers. opioid-antinociceptive system.” It can _ 
1ormal and parkinsonian Central stimulants such as methyl- be hypothesized that damage to the | 
The CSF 5-HIAA levels phenidate exert a weak analgesic last-named ‘neuron. network in our > 


ethylphenidate nor place- 
tration was associated 
significant pain relief after 

e ee of the COMMENT 
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PDP abled. o ard trom the 
early complete lack of response to 
‘placebo medication. Placebo treat- 
ment is currently thought to reduce 
‘pain in approximately one patient in 
three, and it has been demonstrated 
that the magnitude of the placebo 
ffect is about half of the assumed 
potency of the analgesic agent admin- 
istered under double-blind condi- 
tions.” It is very difficult to explain 
why this phenomenon was missing in 
our PDP group. However, it is tempt- 
ing to speculate that the pathological 
-alterations of these patients affected 
the neural mechanisms subserving 
the “placebo effect.” Among these, the 
endogenous opioid norepinephrine-5- 
HT antinociceptive system seems to 
play an important role.” 

Our CSF monoamine metabolite 
studies showed a significant decrease 
in the méan 5-HIAA level of parkin- 
sonian patients with pain. This too 
would suggest impaired 5-HT metabo- 
lism in their CNS. Levels of 5-HIAA 
in the CSF may reflect the spinal 
rather than the supraspinal serotonin 
metabolism,” which is consistent with 
our hypothesis of an abnormality in 
descending 5-HT pathways. Whether 
or not 5-HIAA levels are reduced in 
the CSF of patients with PD is a 
matter of controversy.”** Mayeux et 
al” associated depression in PD with 
altered serotonin metabolism, but 
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they stressec that 5-HIAA levels may | 


be low even when depression is. not 
present, and they did not investigate 
the possible ink between this neuro- 
chemical fincing and the presence of 
pain. In the present study, however, 
patients with depression were ex- 
cluded. Nevertheless, the possibility 
might be raised that the euphoretic 
effect of methylphenidate contributed 
to analgesia. in the same specific way, 
sensory complaints might have been 
favorably conditioned by the slight 
increase in mobility observed in some 
patients after methy!phenidate injec- 
tions. A more-detailed report on these 
two aspects will be provided else- 
where (R.C., M.A.. M.G. et al, un- 
published data, 1986). 

Loss of serotonin and 5-HIAA, 
which may result from inadequate 
serotonin metabolism in the median 
raphe, is a well-known feature of the 
biochemical neuropathology of PD.*7 
Loss of norepinephrine cells in the 
brain stem, although less constant 
and severe than that affecting dopa- 
mine neurons in the substantia nigra, 
has often been described as well.**?’ 
These pathological data provide rea- 
sonable suppert for our conclusion 
that abnormalities of noradrenergic 
and serotoninergic pathways descend- 
ing to the spinal cord are very likely to 
play an important role in the patho- 
physiology of sarkinsonian pain. Giv- 
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most specific kind of pair. and discom- 
fort. As Quinn et al’ emphasize, the 
contribution of other, especially pep- 
tidergic, modulators cannot be ex- 
cluded. 

We are thus inclined to think that 
pain in PD might correctly be attrib- 
uted to derangement of the intrinsic 
pain-modulating, ie. antinociceptive, 
system. This inference is also sup- 
ported by the nearly complete lack of 
response to placebo. 

Bearing in mind the practical prob- 
lems arising from the everyday use of 
central stimulants, one would obvi- 
ously hesitate to recommend methyl- 
phenidate for the relief of PD sensory 
symptoms. However, on the basis of 
our results, it can be predicted that 
drugs whose analgesic action is due to 
enhancement of monoaminergic neu- 
rotransmission at the spinal level, 
such as tricyclic antidepressants,” 
may be of value in the management of 
PD pain in selected patients. 


Reference standards (HVA, 5-HIAA, and 
MHPG) were obtained from the Sigma Chemical 
Co, St Louis. 
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through repeated clinical and patho- 
logic studies, GS has accurately indi- 
cated a lesion in the dominant pari- 
etal lobe.'’* This finding is further 
corroborated by the demonstration of 
the Gerstmann elements during corti- 
cal stimulation of the perisylvian area 
of the dominant hemisphere during 
life? Although GS is seen mostly in 
adults following an acquired focal 
lesion (eg, vascular accident), it has 
been reported in a previously healthy 
child following a bout of encephali- 
tis.'° 

The Gerstmann elements have been 
infrequently described in children 
with learning disability and have been 
called developmental GS (DGS)?! 
Developmental GS represents a spe- 
cific learning disability that is easily 
distinguished from dyslexia.’ It may 
occur either in children with brain 
abnormalities?!! or in children who 
are apparently normal.” 

The recent identification of a case 
of DGS" led us to review our files and 
reexamine our patients with learning 
disabilities who had previously been 
given a diagnosis of dysgraphia, dys- 
calculia, or dyspraxia (solely or in 
combination), in an attempt to docu- 
ment unrecognized cases of DGS. 


PATIENTS AND METHODS 
Patients 


Ten children with one (or more) of the 
aforementioned diagnoses were identified 
from our computerized clinical database. 
These children were initially referred for 
an evaluation of learning difficulty. All 
children underwent neurologic, ophthal- 
mologic, and audiologic examinations. Psy- 
chometric, occupational therapy, speech 
and language, psychosocial, and reading 
and spelling evaluations were also per- 
formed. Other assessments such as a crani- 
al computed tomographic scan, electroen- 
cephalography, and psychiatric consulta- 
tion were obtained when indicated. A 


Gerstmann's Syndrome—PeBer ito el 
















































school repert delineating iene Dab 
lems was available. The Wechsler Intelli- 
gence Scale for Children-Revised (WISC- 
R) and Bender-Gestalt tests were em- 
ployed in psychometric testing. ‘The South. 
ern California Sensory Integration Tests, 
Beery-Buktenika Test of © Visual-Motor 
Integration (Beery), Wide Range. Achieve-. 
ment Test (WRAT), and the Slinge d 
test (various forms) were used in the oceu- 
pational therapy evaluation. The Peabody 
Picture Vocabulary Test and the Hlin is. 
Test of Psycholinguistie Abilities- 
used in the evaluation of speech and 
guage functioning. The Peabody Ind 
Achievement Test and the WRA’ 
utilized for testing reading and sp 
skills. A multidiseiplinary diagnostic 
ference was subsequently conducte: or 
each child with treatment recommenda- ~ 
tions. The diagnosis for each. patient ¥ was : 
entered into our database. | 
A repeated neurologic examination 4 was. 
performed on these ten children together 5i 
with testing for the Gerstmann compo- 
nents. Finger agnosia was tested by finger 
differentiation and “in-between” tests — 
devised by Kinsbourne and Warrington 4 
and was considered present when errors 
exceeded normal."* Finger naming was- 
also elicited, but failure to do so was not | 
taken as evidence of finger agnosia.” 
Examination of right-left orientation was _ 
carried out as outlined by Benton.” Right- | 
left confusion was present when persistent 
errors were made relative to what was 
considered normal for the child’s age (eg, a 
6-year-old child is expected to identify. 
single sidedness on self, whereas a 9-year- 
old child is expected to carry out double- | 
crossed commands on self; a child of. 12° 
years or older should have attained “nor- - 
mal adult” performance'’). The WRAT ahd 
Peabody Individual Achievement Test 
were used to reassess reading and spelling l 
skills. Samples of handwriting were 
obtained in print and in seript from dieta- 
tion and from copying and were judged 
according to form and neatness. Arith- 
metic performance was determined on the 
scores on the WISC-R (verbal), the WRAT, 
and by grade- -appropriate mathematical : 
calculation executed i in waiting from dicta- 
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tion, EA TEE abilities were tested 
by the- Beery and the Bender-Gestalt 
Tests. ; 

- Since finger agnosia is essential to the 
_ diagnosis of GS,' only those children who 
`- showed this sign with right-left confusion, 
dysgraphia, and dyscalculia were judged to 
have DGS." 


Clinical Data 


=. Of the ten patients reexamined, five 
children and adolescents (four boys and 
one girl) manifested finger agnosia and the 
other three. elements of GS and are the 
subject of this report. The children were 
followed up (biannually) for periods rang- 
ing from 11% to nine years. The clinical 
data are presented in Table 1. 
The other five children (all were boys 
and all but one were over the age of 10 
years) did not manifest finger agnosia or 
right-left- confusion. One child was grossly 
elun sy (dyspraxia), while two patients had 
ia and dysgraphia, and the remain- 
g tw hildren had dysgraphia and dys- 
lia. All of these patients showed evi- 
dence of emotional disturbance, “soft” neu- 
rologic signs, and features of so-called 
attention deficit disorder with hyperactivi- 
ty. While each of these five children had 
one or more Gerstmann elements, they did 
not qualify as having DGS, since, by defini- 
tion, the tetrad was not fulfilled. 
The children who manifested the Gerst- 
mann tetrad were known to the board of 
education and were either in special 
classes or noinine additional a services ( re- 
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15 i 16 
Term, normal Term, normal 
Uneventful Uneventful 
Normal Normal but 

= hyperactive 

m + 
Microcephaly Normal 
Ciumsiness “Soft signs 
Right Right 

ee + 
Dyspraxie and ADDH, dyslexia, 


dysgraphia and dysgraphia 


LD {private} LD (vocational) 


OT OT 


tion, disorganized work, poor spelling, poor 
arithmetic perzormance, directional confu- 
sion, and emotional problems. Two chil- 
dren had complaints of hyperactive behav- 
ior, one of whom alse had poor reading 
skills. 

All but two children with DGS had nor- 
mal perinatal and subsequent medical] his- 
tories. Developmental milestones (espe- 
cially speech and language, verified by 
formal testing) were achieved normally by 
all children. Except for one patient, none 
repeated a school grade. Results of the 
initial and repeated neurologic examina- 
tions as well as observations by other 
disciplines are described in each case. 
Audiologic evaluation results were normal 
for all children, and the ophthalmologic 
examination rasults were normal for three 
children. Two patients were myopic (cor- 
rected with gasses), one of whom had a 
history of surgically corrected strabismus. 
In two children, one parent had a question- 
able history of aeademic difficulty and 
another patient had two brothers who had 
reading problems. 


REPORT OF CASES 


Case 1.—A 9-year-old right-handed boy 
was initially seen at 7 years of age. He was 
attending a reguiar second grade with 
resource-room services. Gross motor prob- 
lems and clumsiness were described. 

The child had beer delivered by cesarean 
section with a normal birth weight follow- 
ing a 37-week gestation. The mother, who 
was 33 vears old, had juvenile-onset diabe- 
tes and had kad three previous spontane- 
ous. abortions. The neonatal course was 
complicated by lung atelectasis and multi- 
ple metabolic problems that necessitated a 
prolonged hospital stay. 
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Preterm: toxemic and Norma! 
epileptic mother 
BW, 900 g Uneventful 
Normai Normal 
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Myopia Normal 
Diplegia “Soft” signs 
Left Righ: 
+ + 
Cerebral palsy, ADDH, 
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dysgraphia and dyspraxia 
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d BW indicates birth weight; plus, present; minus, absent; LD, learning disability. ADDH, attention deficit disorder with hyperactivity; and OF, occupational therapy. o 


The mother had experienced right-left 
confusion in her youth and often trans- 
posed letters but acquired good reading 
and spelling skills and finished college. 

Physical examination of the child gave 
normal results except for myopia (normal 
corrected visual acuity). There were no 


“hard” neurologic findings, but the toe and- ae 


heel gait were accompanied by posturing. 
His hopping and tandem gait were clumsy. 
He read at the 4.1-grade level and confused 


right and left. His handwriting, spelling, Sa 


and constructional skills were markedly 
impaired. A diagnosis of dyspraxia with © 
dysgraphia was given. If was recom-. 
mended that he remaia in the regular class _ 
with resource-room services and occupa- 
tional therapy. Despite remediation, there — 
was poor progress. Discouraged with the 
results, the parents resorted to “optomet- 
ric execises,” which produced no improve- . 
ment. Reexamination two years later dis- 
closed findings that were essentially the 
same as previously observed. Finger agno- 
sia was noted, and reading skills pro- 
gressed satisfactorily. 


Case 2,—A 15-year-old right-handed boy —_- 


had been initially seen at the age of 13 


years. He was then repeating the seventh — | 


grade regular class with resource-room 
services. His problems had begun in kin- 

dergarten. As years passed, academic 
underachievement beeame more profound. 

A school report described him as. clumsy, 
highly. resistant to learning mathematics, 
disorganized, unable to complete tasks in a 
reasonable time frame, and having poor 
handwriting and spelling but excellent 
reading skills. In an earlier city-wide read- 
ing test, he obtained a grade level of 10.0 
and 9:5, respectively, for word recognition 
and comprehension. 
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Table : 2. —Gerstmann Elements and Reading Grade Level 
in Comparison With h Actual Grade Level* 





Patient No. 













3.0 Kindergarten _ 4.0 
Ungraded i 3 7 
+ + 






this school, he was required to do drafting 
and designing, which he found very diffi- 
cult, and was failing. His two younger 
brothers were examined because of a histo- 
ry of reading disability, neither of whom 
had finger agnosia. 

Reexamination at 16 years of age dis- 
closed normal physical and neurologic 
findings. He was indifferent to the session 
and appeared to be angry. He read at a 
6.5-grade level. Finger agnosia and right- 
left disorientation (to self and examiner) 
were observed. His handwriting was poor, 
associated with multiple errors in spelling. 
He did simple addition and subtraction, 
but was unable to do multiplication or 
division, and had no concept of fractions or 
the decimal system. He was unable to 
reproduce a three-dimensional figure. 

Case 4.—An 84-year-old left-handed 
girl had been initially referred to us at 7 
years of age. She was attending a regular 
second-grade class with resource-room 
services. She was in foster care, and little 
was known of her or her family’s history. 
Apparently she was the product of a 30- 
week pregnancy to a chronically hyperten- 
sive and epileptic mother. The pregnancy 
was terminated by cesarean section 
because of premature onset of labor associ- 
ated with severe maternal toxemia. Her 
birth weight was 900 g. Details of her 
neonatal course were not known. Her 
development was said to be normal, but she 
was described as clumsy, “nervous, and 
destructive,” with difficulty adjusting and 
dealing with peers. Earlier, she had had 
eye surgery for strabismus, and has been 
wearing glasses (for myopia} since. She 
entered first grade without the benefit of 
prior schooling. She soon began to mani- 
fest learning difficulty, especially in arith- 
metic. 

Physical examination results were nor- 
mal, including corrected visual acuity. 
Neurologic findings included an awkward 
gait, inability to walk in tandem, a gener- 
alized mild increase in muscle tone—more 
so in the lower limbs, bilateral intention 
tremors, and deep tendon hyperreflexia, 
with bilateral extensor plantar responses. 
She read at the second-grade level and 
could only spell monosyllabic words. Writ- 
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ing ne copying of EA were labori io 
for her. She had no concept of basic arith 
metic. She was unable to identify her righ 
and left sides. A noncontrast-enhance 
oe apy lites sean i showed | om 












raphi 
and Foei was laa and it was. TeC i 
ommended that she be placed in a ¢lass- 
with children of similar intellectual func 












py. PR a year ad a half later. 
revealed no major change i in her neurologic 
status. Finger agnosia was found. Her- 
reading progressed well, but not her spell- 
ing and arithmetic. 

Case §.—A 12-year-old right-handed 
boy had been initially seen at 7 years of 
age. He was then in a secend-grade “gifted 
class” for the emotionally handicapped: He 
was hyperactive with a short attention 
span, clumsy, and had poor. handwriting 
and poor performance in arithmetic. A. 
trial of stimulant medication made him — 
“depressed,” and he complained of head- 
ache and abdominal pain. The Feingold 
diet (implemented for four months) made 
no difference in his behavior. The patient’s 
father, as a young boy, had manifested 
behavioral problems and learning diffi- 
culty. F 

Physical examination revealed no abnor- 
malities. Neurologic examination disclosed 
immature behavior and hyperactivity, 
with a short attention span, impulsivity, 
and pee His gait was s awkwar d 








































































read at the aah. ne iel ant 
spelling was at grade level. His handw 
ing and constructional skills were poorly 
executed. He could barely copy simple geo- 
metric designs. Right-lef: confusion was. 
noted. A diagnosis of attention deficit dis-. 
order with hyperactivity, dyspraxia, and : 
dysgraphia was made. | 
He was placed in a clase for the learring 
disabled. Later on, he was transferred to a . 
regular class. A recent school report (at | 
the seventh-grade level) aimost duplicated - 
the initial description. Reexamination 
(five years later) disclosed the same behav- | 
ioral findings and persistence of soft neu- | 
rologic signs. Word recognition and com- 
prehension were at the 8.1-grade level. His 
handwriting and spelling were poor, and 
he was unable to write in script. Construc- 
tional ability was performed with great- 
difficulty. Finger agnosia was evident, 
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RESULTS 
Gerstmann Elements 









Table 2 shows the Gerstmann ele- 
ments, spelling, arithmetic, and read- 
ing grade levels of the children in 
comparison with their actual grade 
level and constructional skills. All 
children failed finger differentiation 
and “in-between” tests for finger 
agnosia. Finger naming was markedly 
deficient for all patients, being able to 
name only the thumb and the little 
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Left, Case 1. 


the older patients (patients 2, 3, and 
5). All children scored more than —1 
SD on arithmetic on the WRAT. All 


patients manifested constructional 


difficulties as evidenced by their low 
age-equivalent Beery scores and poor 
Bender-Gestalt reproductions (> —1 
SD). All patients but one were reading 
at or above grade level. The Figure 
shows a sample of the spelling, hand- 
writing, and constructional abilities 
of patient 1. 


Psychological Data 
Table 3 shows the children’s WISC- 


R Full-Scale IQs, Verbal IQs, Perfor- _ 

mance IQs, and Sealed Scores in. ‘the 

children 

obtained Average Full-Scale IQ 

5 while the remaining two al 
| patients were in the Borderline Range a 


subtests. . Three 


scores, 


Sample of patient's (9 years of age) 
handwriting, spelling, and constructional skiis. Right, 
Clock figure drawn by patient. Note cramping of numbers 
on left side and absence of number nine. 





of intellectual funetioning. All pa- 








tients had higher Verbal than Perfor- — 


mance scores. Two children (patients — 


1 and 3) had more than a 15-point 
difference between Verbal (higher) 
and Performance IQ scores. Two 


patients (patients 3 and 5) had previ- $ 
ous psychometrie evaluations that = 
disclosed test results similar to the = 


d 





more recent ones. On the Verbal sub- _ e 
tests, none of the children obtained 


average scores on Arithmetic. On the 
Performance items, all patients did 
poorly on the Coding subtest. 


'  Postdiagnosis Conference and School 


commendations 


x , an ee of avail- 


diagnosis of DGS was j 
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RRR taking oral 
written examinations, 
write at their own pace 
| criticism of poor spell- 
vriting, and that paper- 
ied only according to con- 
use of their good reading 









d asizes the deficits (thereby 
‘ene arrassment), and that 
~-eounselmg be provided. Patient 3 
- -wanted te te remain ir vocational school. 
ae Thus. i: was suggested that he be 
exempt frora une and design 











COMMENT 


. he caildren in this report were all 
earring disabled, manifested the 
smart tetrad with constructional 
z ad may appropriately be 
having DGS.’ Language 
act, and, except for one 
ng skills were at or 
evel. All patients also 
mce of emotional distur- 





i ee i ts were observed in our 

_ patients: curing the initial evaluation, 
l DGS was noi diagnosed until later. 
- Failure ¿c establish an earlier diagno- 
l ae was orabably due to a number of 
: A ek of awareness of DGS, 
an elements being overshad- 
è mere -prefound deficit (eg, 

z difficulties, gross clumsiness, 
ralproblems), or unreliable 
S for finger agnosia (eg, 
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i Wechsler Firs Scale for. Children-Revised Full- Scale 1Q Scores, 
a ; Verbal IQ Scores, and Performance IQ Scores 
| With Subtest Scaled Scores 


Patient No. 


& 


8 6 12 
7 ae 17 
7 3 8 
9 7 13 
7 8 10 
88 71 104 
7 8 12 
8 2 14 
1 & 13 
4 Pie 13 
5 6 4 


finger naming") and right-left orien- 
tation.” 

The underlying mechanism for GS 
is said to be a sequential processing 
deficit." This may explain finger 
agnosia, speiling errors, and arith- 
metic difficuities. However, it does 
not account for poor handwriting and 
right-left disorientation. Critchley" 
suggested that the dysgraphia in GS 
is a writing apraxia and not a con- 
structional apraxia of writing. Poor 
handwriting becomes more intense 
when a constructional apraxia exists 
(as it often does)! Dyscalculia is 
observed both orally and in writing, 
with the latter being more im- 
paired! Perhaps this is the reason 
for the patients’ better Arithmetic 
scores on the WISC-R (verbal) than 
on the WRAT (written). This observa- 
tion (more impairment of arithmetic 
skills in writing) is probably because 
of poor alignment, transposition of 
the numbers, or both—a sign of spa- 
tial disorientation. Since directional 
confusion in GS is limited to sidedness 
(ie, right-left}, it probably represents 
true confusien in spatial orienta- 
tion? 

Although the tetrad is manifested 
by both adults and children, there are 
differences between the two. In the 
adult, the Gerstmann tetrad indicates 
a dysfunctional dominant parietal 
lobe.’’* This has not been shown in 
children,“ where biparietal dysfunc- 
tion is suggested. Although language 
disturbances are frequent in the adult 
with GS,’ this is not so in the develop- 
mental variety.*"'?)4 Reading impair- 
ment, which occurs frequently in 
DGS, is not observed in the adult 
GS."'" Earlier, Herman and Norrie” 
















multiple symptoms and signs i 


with brain abnormalities. No satis 
tory explanation can be offered fo: 
those who appear to be normal. ‘Thi 
may be due to delayed cerebral matu 
ration” or focal cerebral maldevelop- : 
ment or dysfunction.” | 


ever, it may be more common than 
generally thought. Several factors 


addition to possible explanations 
mentioned earlier for nonrecognition. 
of DGS, testing for t 
elements does not seem to be routinely. 
employed in the neurologic examina- 
tion of learning-disabled children.. — 
Furthermore, when some academic. 
skills, especially reading, are at or > 
above grade level, mest children who — 
display other academic deficits are. 
often thought to be poorly motivated, — 
lazy, willfully disobedient, or emo- _ 
tionally disturbed. Therefore, these 
children often are not referred for 
neurologic examination. Moreover, it 
is possible that children with DGS 
may be examined or reexamined at a 
transitional age when a particular 
deficit is overcome; thus, the syn- 
drome may be partially expressed." r 


Gerstmann’s Syndrome —PeBenito et al 





and, A Goa ai itoni : 
that more children who were slo 
readers had difficulties with fing 
recognition and right-left orientatio 
However, neither study corre. 
their findings with the other eleme 
of GS. On the other hand, reading 
not be impaired in DGS, 21214 as wa 
seen in all but one of our patients. 
The etiology of DGS is unknown. 
Whereas some specifie learning diso) 
ders (eg, dyslexia) have a famili: 
tendency, this is not observed i 
DGS.“ However, DGS may occar in 
children with brain — abnormal 
ties?!!3458 as well as in otherwise 
normal children.*"* Developmental G 
associated with brain abnormalitic 
manifests multiple symptoms an 
signs such as hyperactivity, shor 
attention span, lowered intellectuz 
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The frequency of DGS is not een : 
It is generally regarded as rare”; how- 


may influence its relative rarity. In 





the Gerstmann 

















jot ability, although galas and arith 
| metic difficulties may remain. The 
d. recognition of DGS in adolescents and 
young adults! suggests persistence 
of the deficits and resistance to reme- 
. diation. Most patients probably do not ` Moreo 
t- overcome the deficits but learn to nation 
-- adjust. Our observations indicate that © 
the symptoms persist. 
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Intensive remediation programs 
directed to particular deficits (eg, 
reading tutoring in dyslexia or 
graphomotor training in dysgraphia) 
have been mostly unsuccessful and to 
“insist” on these interventions is 
probably harmful’ Pending estab- 
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LOS ANGELES/ANAHEIM ( 


“Mocern Dissection Techniques Of Bone, Bioplastics, and Biometals” 
Neurosurgical Symposia (NEURO 700) 
JANUARY 1989 56-7 © 30-31-Feb. 1 


OCTOBER 27.28.20 
NOVEMBER 10-11-12 
DECEMBER 
WORKSHOPS: 


8-9-10 e 19-20-21 


to neurosurgery will also be considered. 
The Mides 


MARCH 13-14-15 


MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 


Special Symposia for OR Personnel only: 


December 15-16-17 e January 1989 16-17-18 
The Womshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
dioplastics and biomeials for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate 


x Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent in- 


structior=i facility, 6525 West Katella, Unit 22, Orange, California. The afternoons and evenings are free to 
enjoy some of the many attractions that the Anaheim area has to offer such as: 
SIGRTSEEING—Disneyland, Knott's Berry Farm with 165 attractions and rides, Movieland, Pacific 


Amphitheatre which is Orange County’s outdoor theater. Other convenient attractions are 
NBC-Stucios, ABC Studios, Marineland, San Diego Zoo, Sea World in San Diego and the 


beacaes which are 20 minutes away. 


SPECTATOR SPORTS—Baseball with the California Angels, football with the Los Angeles 


Rams, and horse racing at Los Alamitos and Santa Anita. 
PARTICPANT SPORTS—Golf, tennis, racquetball, swimming, and sport 


fishing cf the Califomia coastline. 


FOGD—5D00 restaurants in Orange County are serving everything from 
Continerta!l to ethnic cuisine. Fifty percent of the restaurants have 
received'thne Southern California Restaurant Writers award. 


ENROLLMENT: 


et=r and check payable to “Los Angeles/Anaheim Symposium.” 
Pleas= imcicate the dates of the sy eh you would like to attend. 


$965.00; Resident— 


$585.00 (with letter from Depart- 


Su 

ment Head); All Operating Room Personnel (RN/ORT/PA/Other)— 
US $5000. Mail to: Midas Rex Institute, 2929 Race Street, Fort 
Worth, Texas 76111. Phone 800-433-7639, 817-831-2604. 


* Join the more than 6,700 enrollees who have completed Midas 
Rex Hascs-On Workshops. (3,550 Orthopaedic Surgeons; 1,300 


Neurpsureeons; 1,900 OR Personnel) 
Photo: © 1865 The Walt Disney Company 


Z0 
KNSER PERMANENTE 


seod People Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking a 
boasd certified/eligible neurologist 
for eur Raleigh Medical Offices for 
1989. Sempetitive salary /benefits 
including malpractice, retirement 
and shareholder opportunity. 


C.V. to: 

Phyllis “ine 

Recruitment Coerdinator 

Carclina Permanente Medical 
Group, P.A. 

3120 Highwoods Bivd. 

Ralegh N.C. 27604 


PGY 5 position as a neurogeriatric 
fellow available for board eligible neu- 
rologist at the Albert Einstein College 
of Medicine. Active NIH funded 
research programs in neurogeriatrics 
are under way in Alzheimer’s disease 
(and related dementias) and the fail- 
ure of neuromuscular function in the 
elderly (including balance pathophysi- 
ology). In addition, there is an oppor- 
tunity for collaboration in basic 
research in the pathophysiology of AD 
with distinguished scientists. The 
applicant will also have the opportuni- 
ty to participate in ongoing clinical 
drug trials in dementia. Active clinical 
programs complement these research 
endeavors. Position available July 1, 
1989. Salary: competitive. 


Contact: 


Dr. H. Crystal, or Dr. Leslie Wolfson 
Department of Neurology 

Albert Einstein College of Medicine 
Bronx, NY 10461 

(212) 430-2532 
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HEMIANOPSIA 


Better Sight 


Thanks to 
Specialoptics 


Subject: Visual Field-Expansion 
in Hemianopsia 


Ladies and Gentlemen, 

It is now possible to make glasses 
equipped with small mirrors which 
increase the visual field. The visual field 
is increased by about 20° to the right or 
left, if the head is turned to the left also 
to the extreme right and vice versa. By 
this means an enlargement of the visual 
field to the right or left is possible. An 
increase of up to 50°, without magnifica- 
tion or diminution. 

This equipment is medically acknowl- 
edged, and patent is pending. It is 
extremely suitable in cases of hemia- 
nopsia. At present only in use with metal 
glasses. I should like to draw your atten- 
tion to this possibility. 


Greetings 
MEDOPTIK 
MEDOPTIK-Specialoptics 

Gartenstrasse 7 


8807 Freienbach 
Switzerland 


MEDOPTIK 
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Turn big challenges 
into little victories 


LIORESAL 
Muscle Relaxant-Antispastic 


baclofer ) The drug of choice for spasticity associated with 
Tablets: 10 and 20 mg C D SERRO multiple sclerosis 


Please see Brief Summary of Prescribing Information on the following page. 


© 1987, Geigy. 325-3153-A 
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Side effeczs are usually mild and transient 
Lioresal hes no history of drug dependency — 
Vaium®, diazepam, has the potential for addiction 


*Licresal has no-history of severe hepatotoxicity like 
Danirium®, Cartrolene 


Now available in a 20-mg, capsule-shaped tablet 
Economical and convenient for the patient 


Lioresal helps them meet the challenge 


Geigy 
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Lioresal® 
baclofen USP 


Tablets 
10 mg 
20 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information. 


CONTRAINDICATIONS 

Hypersensitivity to baclofen. 

WARNINGS 

a. Abrupt Drug Withdrawal: Hallucinations and seizures have occurred on abrupt with- 
drawal of Lioresal. Therefore, except for serious adverse reactions, the dose should be 
reduced slowly when the drug is discontinued. 

b. Impaired Renal Function: Because Lioresal is primarily excreted unchanged through 
the kidneys, it should be given with caution, and it may be necessary to reduce the 
dosage. 

c. Stroke: Lioresal has not significantly benefited patients with stroke. These patients have 
also shown poor tolerability to the drug. 

d. Pregnancy: Lioresal has been shown to increase the incidence of omphaloceles (ventral 
hernias) in fetuses of rats given approximately 13 times the maximum dose recom- 
mended for human use, at a dose which caused significant reductions in food intake and 
weight gain in dams. This abnormality was not seen in mice or rabbits. There was also an 
increased incidence of incomplete sternebral ossification in fetuses of rats given approx- 
imately 13 times the maximum recommended human dose, and an increased incidence 
of unossified phalangeal nuclei of forelimbs and hindlimbs in fetuses of rabbits given 
approximately 7 times the maximum recommended human dose. In mice, no 
teratogenic effects were observed, although reductions in mean fetal weight with 
consequent delays in skeletal ossification were present when dams were given 17 or 34 
times the human daily dose. There are no studies in pregnant women. Lioresal should 
be used during pregnancy only if the benefit clearly justifies the potential risk to the fetus. 

PRECAUTIONS 

Safe use of Lioresal in children under age 12 has not been established, and it is, therefore. 

not recommended for use in children. 

Because of the possibility of sedation, patients should be cautioned regarding the opera- 

tion of automobiles or other dangerous machinery, and activities made hazardous by 

decreased alertness. Patients should also be cautioned that the central nervous system 
effects of Lioresal may be additive to those of alcohol and other CNS depressants. 

Lioresal should be used with caution where spasticity is utilized to sustain upright posture 

and balance in locomotion or whenever spasticity is utilized to obtain increased function. 

In patients with epilepsy, the clinical state and electroencephalogram should be monitored 

at regular intervals, since deterioration in seizure control and EEG have been reported 

occasionally in patients taking Lioresal. 

It is not known whether this drug is excreted in human milk. As a general rule, nursing 

should not be undertaken while a patient is on a drug since many drugs are excreted in 

human milk. 

A dose-related increase in incidence of ovarian cysts and a less marked increase in 

enlarged and/or hemorrhagic adrenal glands was observed in female rats treated chron- 

ically with Lioresal. 

Ovarian cysts have been found by palpation in about 4% of the multiple sclerosis patients 

that were treated with Lioresal for up to one year. In most cases these cysts disappeared 

spontaneously while patients continued to receive the drug. Ovarian cysts are estimated to 
occur spontaneously in approximately 1% to 5% of the normal female population. 

ADVERSE REACTIONS 

The most common is transient drowsiness (10-63%). In one controlled study of 175 

patients, transient drowsiness was observed in 63% of those receiving Lioresal compared 

to 36% of those in the placebo group. Other common adverse reactions are dizziness 

(5-15%), weakness (5-15%) and fatigue (2-4%). Others reported: 

Neuropsychiatric: Confusion (1-11%), headache (4-8%), insomnia (2-7%); and, rarely, 

euphoria, excitement, depression, hallucinations, paresthesia, muscle pain, tinnitus, 

slurred speech, coordination disorder, tremor, rigidity, dystonia, ataxia, blurred vision, 
nystagmus, strabismus, miosis, mydriasis, diplopia, dysarthria, epileptic seizure. 

Cardiovascular: Hypotension (0-9%). Rare instances of dyspnea, palpitation, chest pain, 

syncope. 

Gastrointestinal; Nausea (4-12%), constipation (2-6%): and, rarely, dry- mouth, anorexia, 

taste disorder, abdominal pain, vomiting, diarrhea, and positive test for occult blood in stool. 

Genitourinary: Urinary frequency (2-6%); and, rarely, enuresis, urinary retention, dysuria, 

impotence, inability to ejaculate, nocturia, hematuria. 

Other: Instances of rash, pruritus, ankle edema, excessive perspiration, weight gain, nasal 

congestion. 

Some of the CNS and genitourinary symptoms may be related to the underlying disease 

rather than to drug therapy. 

The following laboratory tests have been found to be abnormal in a few patients receiving 

Lioresal: increased SGOT, elevated alkaline phosphatase, and elevation of blood sugar 

Dispense in tight container (USP). 
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In Utero Central Nervous System Damage in 
Pyruvate Dehydrogenase Deficiency 


Kirk A. Aleck, MD; Allen M. Kaplan, MD; W. Geoffrey Sherwood, MD; Brian H. Robinson, PhD 


è Pyruvate dehydrogenase deficiency 
is among the most common causes of 
congeniali lactic acidosis. We describe 
siblings with congerital lactic acidosis 
cue to a deficiency of pyruvate dehydro- 
genase complex. The findings of com- 
puted tomography and pathologic studies 
suggest that central nervous system dam- 
age had occurred in utero. These obser- 
vations Bave implications for treatment 
and outcome im patients with enzymatic 
defects causing congenital lactic acido- 
sis. 
(Arch Meuroi 1988;45:987-989) 


(Congenital lectic acidosis represents 

a hecerogeneeus group of inborn 
errors 0 metabolism causing meta- 
bolic acieesis <ssocieted with elevated 
lactate levels. Enzymatic deficiencies 
involving pyruvate carboxylase (PC) 
and the pyruvate dehydrogenase 
(PDH) cemplex frequently have been 
implicated as eauses of congenital lac- 
tic acidosis.'* Recently, several pa- 
tients wih lactic acidosis have been 
identified wit: defects in both the 
PDH anc a-kesogiutarate dehydroge- 
nase (a-k2DH) complexes." In addi- 
tien, congenital lactic acidosis has 
eccurred n diserders of gluconeogene- 
sis, Leigh’s disease, and methylma- 
jonic acid2mia.*"” 

We hav investigated the case of an 
infant with severe congenital lactic 
acidosis and neonatal death with a 
defect in he PDH complex. Patholog- 
ic findings in his patient and in a 
sibling suggest that central nervous 
system damage oceurred in utero. 


REPORT OF CASES 


Case 1.—‘4 2945-g male infant was born 
to a 31-year-old gravida 3, para 0, abortus 
0 mother efter 38 weeks’ gestation. The 
pregnancy was complicated by third tri- 
mester preeclampsia. Spontaneous vaginal 
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delivery occurred with infant Apgar scores 
of 6 and 8 at one and five minutes, respec- 
tively. Poor muscle tone and respiratory 
distress were noted immediately, and the 
newborn was transferred to the intensive 
care unit. In the subsequent 24 hours, the 
child became increasingly tachypneic, cya- 
notic, and hypotonic. Blood gas studies 
showed a pH of 6.6. Oxygen and bicarbon- 
ate were administered, and antibiotic ther- 
apy was started. Sepsis and intraventricu- 
lar hemorrhage were suspected. Additional 
laboratory tests disclosed a normal serum 
ammonia level, and results of cerebrospi- 
nal fluid studies were also normal. Blood 
cultures were negative. No additional met- 
abolic or neurodiagnostic studies were 
undertaken. The child died at 40 hours of 
age. 

General pathologic examination showed 
pulmonary congestion and moderate bron- 
chopneumonia. Results of the remainder of 
the general postmortem examination were 
normal. Neuropathologic examination re- 
vealed a brain weighing 346 g. There were 
no gross abnormalities on inspection. Cor- 
onal sections showed a cystic lesion mea- 
suring 1.5 cm in diameter in the right 
frontal white matter. No other cystic 
lesions were reported. Microscopic sections 
were limited and revealed widespread con- 
gestion without other definite neuropatho- 
logic abnormalities. 

Case 2.—The subsequent sibling of 
patient 1, a 3450-g full-term male infant, 
was born following a pregnancy compli- 
cated only by maternal leg cramps, which 
occurred following exercise. The birth was 
by cesarean section because of fetal dis- 
tress. Apgar scores were 4 and 6 at one and 
five minutes, respectively. The infant had 
decreased respiratory effort and hypoto- 
nicity from the time of birth and required 
ventilation and bicarbonate therapy in the 
delivery room. The child was described as 
floppy initially, and flaccid thereafter. At 
24 hours, despite bicarbonate administra- 
tion and assisted ventilation, the pH was 
7.03. Exchange transfusion for increasing 
acidosis was performed at 35 hours. Multi- 
vitamins including biotin and vitamin B 
complex were administered, with apparent 
improvement. An _ electroencephalogram 
obtained at 12 hours of age showed burst 
suppression patterns. Computed tomogra- 
phy of the cranium showed a prominent 
ventricular system and subarachnoid 
spaces as well as abnormalities of the 
brain parenchyma suggestive of multiple 
cystic lesions (Fig 1). Organic acid analysis 
indicated an elevated level of lactic acid at 
14.9 mmol/L (normal, 0.5 to 2.2 mmol/L). 
A pyruvate level was 477 wmol/L (normal, 
34 to 79 wmol/L). No other organic acid 


levels were elevated. Analysis of plasma 
amino acids showed an elevated level of 
alanine, with a peak value of 2435 „mol/L 
(normal, 213 to 662 „mal/L). The serum 
ammonia level was normal. Despite bicar- 
bonate administration and partial ex- 
change transfusion, the mfant died at 46 
hours of age. 

The general pathologie examination 
showed congestion and atelectasis of the 
lungs and a small cavernous hemangioma 
of the liver. Neuropathologic examination 
revealed a brain weighing 385 g. Marked 
leptomeningeal congestion and small foci 
of subarachnoid hemorrhage were noted. 
There were no other gross abnormalities. 
Coronal sections showed a grayish discol- 
oration of the white matter. Extensive 
cystic damage involving both hemispheres, 
most prominent in the frontal and parietal 
subcortical areas, was observed (Fig 2). 
Microscopic sections with multiple stains 
showed cystic changes, particularly in 
the centrum semiovale, associated with 
marked astrogliosis (Fig 3). White matter 
vacuolization (spongiform leukodystrophy) 
and deficient myelin formation were also 
noted (Fig 4). 

MATERIALS AND METHODS 

Pyruvate dehydrogenase (total complex) 
was measured as described by Sheu et al” 
and modified by Hyland and Leonard” to 
allow assay with 50- to 100-g cell protein 
extracts of sonicated trypsinized fibro- 
blasts. This measurement includes deter- 
mination of the native unstimulated activ- 
ity and also of the total activity measured 
after stimulation by incubation of the 
extract with dichloroacetate (DCA). 

Pyruvate decarboxylase (PDH-E,), dihy- 
drolipoy] dehydrogenase (PDH-E;), a- 
kgDH, PC, phosphoenolpyruvate carboxy- 
kinase, and whole-cell oxidation of pyru- 
vate labeled with carbon 14 in the No. 1 
position (1-'*C-pyruvate) were determined 
as described previously.* 


RESULTS 


The activity of the PDH complex 
(Table) was 22% of the control value 
in the native state and 6% in the 
DCA-activated state. There was a 
drop in activity with DCA stimula- 
tion, rather than an increase, which is 
a frequent finding in deficiency of the 
PDH complex.” The decarboxylase 
activity of the complex was deficient 
to the same extent as the native 
enzyme complex. a-Ketoglutarate de- 
hydrogenase activity was 54% of con- 
trol studies. We considered the activi- 
ty of PC, phosphoenolpyruvate car- 
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Fig 1.—Computed tomographic scan showing 
multiple low-density cystic abnormalities. 


boxykinase, and PDH-E, to be normal. 
Whole-cell 1-"“C-pyruvate oxidation 
was deficient, as would be expected 
from the deficiency in the PDH com- 
plex. 


COMMENT 


The siblings in this report represent 
two additional documented cases of 
congenital lactic acidosis. The metab- 
olism of pyruvate requires PDH, a 
complex, multiple-enzyme system. 
Four identified components of the 
PDH complex include (1) PDH-E,, (2) 
dihydrolipoyl transacetylase (PDH- 
E, (3) PDH-E,, and (4) PDH phospha- 
tase. The enzyme a-kgDH is essential 
to the production of succinyl coen- 
zyme A within the tricarboxylic acid 
cycle. Combined deficiency of pyru- 
vate and a-kgDH has been previously 
reported*" and may represent a muta- 
tion involving subunits common to 
both enzymes. The enzymatic data in 
our case indicate diminished PDH-E, 
activity. The levels of reduction of 
PDH activity are consistent with 
those of other patients reported as 
having congenital lactic acidosis. 

The clinical spectrum in congenital 
lactic acidosis has ranged from death 
in the newborn period to long-term 
survival with minimal neurologic 
symptoms or signs. Within a given 
enzyme deficiency disorder, there is 
considerable biochemical and clinical 
variability. 

Robinson and Sherwood” have 
recently reviewed data suggesting 
that in addition to the metabolic dis- 
ease present in patients with PDH 
deficiency, there is also an increased 
risk of malformation. Of 19 patients 
in whom PDH-E, was evaluated, two 
exhibited agenesis or partial agenesis 
of the corpus callosum. In addition, 
ten patients exhibited facial dysmor- 
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Fig 2.—Coronal section of brain showing multiple chronic cystic defects (arrows). 
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Fig 3.—Microscopic section of cystic area in centrum semiovale (hematoxylin-eosin, X20). Inset 


shows astrogliosis (hematoxylin-eosin, X 160). 
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Fig 4.—High-power microscopic section showing white matter vacuolization (hematoxylin-eosin, 


X250). 
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Enzyme 


Pyruvæe cehydrogenase (native), 
nmæ/min/mg | 


Pyruvæe cehydrogenase 


(dicllercacetate activation), 


l 
| 
Fibroblast Analysis, Case 2* 


Patient Controls 


0.188 + 0.057 (5) 0.848 + 0.109 (5) 





nmœmin/mg | 

Pyruvase decerboxylase (PDH-E}), 
nmow30 mim/mg 

Dihydrelmoay! dehydrogenase 


(PDF-&3}, nmol/min/mg 


Pyruvas==carboxylase, omol/min/mg 

Phosptbenoipyruvate carboxykinase, 
amofmin/mg 

a-Keto@latarate dehydrogenase, 
nmol min/mg 


Whole-sell 1-'%C-pyruvatet 
exidatten, nmol/h/mg 


0.077 + 0.026 (5) 1.276 + 0.134 (5) 


2.54 + 0.165 (5) 5.71 + 0.061 (5) 


2.67 + 0.054 (5) 
0.855 + 0.168 (2) 


3.64 + 0.057 (5) 
0.728 + 0.054 (5) 
+ 0.64 (3) + 0.45 (5) 


+ 0.163 (5) + 0.220 (5) 


*Numbees in perentheses represent number of assays. 
+1-"4C myuwate is pyruvate labeled with carbon 14 in the No. 1 position. 


phism, meciuding a narrowed head, 
wide nasal bridge, or microcephaly. 
Our patm=nts were not obviously dys- 
morphic 

Pathobeic studies,” although lim- 
ited, have demonstrated a consistent 
picture ia the congenital lactie acido- 
ses, Including (1) symmetrical peri- 
ventricular cystic changes, (2) spongy 
demyelination of cerebral and cere- 
bellar waite matter, and (3) delayed 
myelimateen. Our cases confirm these 
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findings and are unique in that the 
time elapsed between birth and death 
was not sufficient to allow for genera- 
tion of cystic lesions and the observed 
proliferation of cells around the area 
of the cystic lesions. We therefore 
suggest that the evolution of the cys- 
tic lesions occurred in utero. 

The mechanism by which our 
patients manifested lesions prior to 
birth is unclear. It appears, however, 
that glucose utilization by the brain in 
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most species**’ generates pyruvate at 
a rate that is close to the capacity of 
PDH to oxidize it. In a deficiency 
state, accumulation of lactate, pyru- 
vate, and/or acidosis may well be tox- 
ic and result in the pathologic lesions 
noted in our siblings. An alternative 
theory, in view of the significant 
myelin abnormalities, would be a 
defect or interference with glial 
metabolism. Partial defects in the 
enzyme complex, therefore, may cause 
considerable variability and morbidi- 


Treatment of these diseases is 
problematic, and no effective therapy 
is available. High-dose DL-lipoic acid 
has been administered in lipoamide 
deficiency with limited success.* The 
observation in our cases may well 
have implication for the outcome of 
children with congenital lactic acido- 
sis. Some of these patients may sus- 
tain central nervous system damage 
in utero and, even with optimal extra- 
uterine medical management, one 
might still anticipate neurologic ab- 
normalities. 
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Disproportionate Atrophy of Cerebral 
White Matter in Chronic Alcoholics 


Suzanne M. de la Monte, MD, MPH 


@ Morphometric analysis of postmor- 
tem brains from chronic ethyl alcohol 
abusers and controls was performed to 
determine the regional distribution and 
extent of atrophy in the cerebral hemi- 
spheres of alcoholics. This study was 
performed by digitizing photographs of 
coronal slices of the brains to compute 
the cross-sectional area of the cerebrum, 
cerebral cortex, subcortical nuclei, cere- 
bral white matter, and the ventricular sys- 
tem at five standardized levels. Although 
the alcoholics and controls had similar 
demographic features and mean brain 
weights, brains from the alcoholic group 
showed mild but consistent atrophy of the 
cerebral cortex (2.5% to 4.2% reductions 
in cross-sectional area at all five levels), 
moderate atrophy of cerebral white mat- 
ter (6.1% to 17.5% reductions), and 
enlargement of the ventricular system 
(31.8% to 71.9% increases). There were 
no differences in the sizes of subcortical 
nuclei. The absolute increase in the size 
of the ventricles in the alcoholic group 
was roughly equal to the amount of tissue 
lost in cerebral white matter, thereby rep- 
resenting hydrocephalus ex vacuo. The 
disproportionate loss of cerebral white 
matter relative to cerebral cortex sug- 
gests that a major neurotoxic effect of 
chronic alcohol intoxication in the central 
nervous system is axonal degeneration. 

(Arch Neurol 1988;45:990-992) 
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hronic alcohol abuse is associated 

with protean debilitating neuro- 
pathologic processes, including Wer- 
nicke-Korsakoff syndrome,'? progres- 
sive dementia,’ cerebellar atrophy 
with ataxia,’ and peripheral neuropa- 
thy.* All except progressive alcoholic 
dementia have definite histopatholog- 
ic lesions that would account for the 
clinical symptoms. Although a specif- 
ic lesion has not been identified, clues 
regarding the pathogenesis of pro- 
gressive alcoholic dementia stem from 
the observation that brains from 
chronic alcoholics show diffuse cere- 
bral atrophy*'' with enlargement of 
the ventricular system. To some 
extent, the cerebral atrophy and 
hydrocephalus are correlated with 
neuropsychiatric dysfunction, demen- 
tia, and duration of exposure to 
excessive alcohol consumption,’ 
whereas abstinence for several weeks 
or months may result in reversal of 
atrophic changes in the brain,!!!35 
along with improvement of neurologic 
symptoms." 

The regional distribution of atroph- 
ic changes in the cerebrum has not 
been adequately evaluated or quanti- 
fied. Nevertheless, several studies 
employing cerebral computed tomo- 
graphic scans to evaluate brain mass 
or volume in vivo have been inter- 
preted as showing atrophy of the cere- 
bral cortex in chronic alcoholies.?"* In 
contrast, one postmortem study dem- 
onstrated cerebral atrophy due to loss 
of white matter rather than cortex in 
chronic alcoholics. Though it is con- 
ceivable that chronic alcoholism leads 
to loss of neurons and attendant corti- 
cal atrophy and dementia, it is diffi- 
cult to envision how such changes 
might be reversible. An attractive 
alternative hypothesis is that chronic 
alcohol abuse causes degeneration of 


myelin and axons, leading to partially 
reversible atrophy of cerebral white 
matter. To resolve this question, it 
would be important to obtain a quan- 
titative delineation of the regional 
atrophic changes in the cerebrum of 
chronic alcoholics. This was done by 
performing morphometric analysis of 
photographs of gross brain specimens 
from chronic alcoholics and from con- 
trol patients with chronic liver dis- 
ease but no history or postmortem 


pathologic evidence of chronic alcohol - 


abuse. 


MATERIALS AND METHODS 
Source of Tissue 


The brains were obtained from subjects 
who had documented histories of chronic 
aleohol abuse along with postmortem evi- 
dence of alcohol-related liver disease, and 
control subjects with postmortem evidence 
of chronic liver disease but no history or 
pathologic changes of alcohol abuse. All 
subjects included in this study had been 
subjected to complete autopsy at the Mas- 
sachusetts General Hospital, Boston, 
between July and December 1986. The 
brains were weighed fresh and then fixed 
in 10% formaldehyde solution for one or 
two weeks. Fixed brains were cut in the 
coronal plane at 0.5- to 1.0-cm intervals, 
always including the following five stan- 
dardized levels, which were used for mor- 
phometric analysis: anterior frontal 
region, approximately 1 cm anterior to the 
temporal poles (AF); head of caudate 
nucleus with the putamen and nucleus 
accumbens (CAP); globus pallidus with the 
putamen, body of eaudate nucleus, and 
amygdala (GP); hippocampus with the lat- 
eral geniculate nucleus and centromedian 
nucleus of the thalamus (LGN); and the 
parieto-occipital fissure (OCP). The five 
slices were photographed before further 
sectioning for histologic examination; a 
ruler was included in the view to determine 
magnification. In all cases, paraffin- 
embedded histologic sections stained with 
Luxol fast blue-hematoxylin-eosin were 
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Fig 1.—Cè>rebral atraphy in chronic alcoholics demonstrated by morphometric analysis of coronal 
sices of aerebral hemispheres. Measurements were made at five standardized levels: anterior 
frontal (AP); head of caudate nucleus, putamen, and nucleus accumbens (CAP); globus pallidus 
with amygdala (GP); hippocampus with lateral geniculate nucleus (LGN); and parieto-occipital 
fissure (OSP). Graphs depict significant reductions in cross-sectional area of cerebrum (whole 
slice, 3.85 to 9.4% differences from controls) with mild (2.5% to 4.2%) atrophy of cerebral 
cortex, ard mocerate disproportionate (6.1% to 17.5%) atrophy of cerebral white matter. In 
contrast, there were no consistent trends with respect to sizes of subcortical nuclei. 


examined to exclude underlying neuro- 
pathologie processes other than hepatic 
encephalopathy. 


Morphometric Studies 


At each of the five standardized levels, 
the cross-sectional areas of the entire coro- 
nal slice, the cerebral cortex, the white 
matter, supcortical nuclei, and the ventric- 
ular system were measured or computed 
from high-contrast, 11 X 14-in black-and- 
white mat photegraphic prints. This was 
done by @gitizing the perimeters of the 
entire slice (CTX-OUT), the innermost por- 
tian of cerebral cortex at the cortical- 
white matter ‘unetion (CTX-IN), the 
boundaries of each subcortical nuclear 
structure, and the walls of the ventricles. 
The cross-ectiomal areas of the various 
structures used im the data analysis were 
measured «irectly or computed as follows: 
Entire cereoral slice = CTX-OUT; Cerebral 
cortex = (CTX-OUT)—(CTX-IN); Total 
nuelear m&s (TNUCL) = Sum of areas of 
each nuclear structure; Ventricular system 
(TVENT) = Sum of areas of all compo- 
nents of ventricles at a given level; 
Cerebral white matter = (CTX-IN) — 
(TNUCL + TVENT). 

All digitzing and computations were 
performed asing zhe Bioquant System IV 
morphometry software package interfaced 
wita an IBM AT eomputer. Each structure 
was digitized twiee, and the averaged val- 
u2s were uscd for data analysis. Data are 
expressed as proportions (percentages) or 
mean + SE The data were analyzed sta- 
tistically wih Student’s t tests, analysis of 
var anee (ANOVA), and multiple correla- 
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tion analysis using the SYSTAT program 
interfaced with an IBM PC computer. The 
data analyses were focused on characteriz- 
ing and quantitating regional losses of 
cerebral tissue in chronic alcoholics. 


RESULTS 
Population Profile 


Among the 27 subjects included in 
this study, 11 (41%) were chronic 
alcoholics and 16 (59% ) were controls 
with nonalcoholic liver disease. The 
chronic nonalcoholic liver disease con- 
sisted of viral hepatitis with or with- 
out cirrhosis, cardiac cirrhosis, and 
primary biliary cirrhosis. None of the 
subjects in either group had a history 
of dementia. The chronic alcoholics 
had a mean age of 55.1 + 4.9 years 
(range, 27 to 77 years), seven (64%) 
being men and four (36%) being 
women; their mean brain weight was 
1321.8 + 34.6 g. The control group had 
a mean age of 50.5 + 4.0 years (range, 
15 to 75 years), seven (44%) being 
male and nine (56%) being female; 
their mean brain weight was 1322.2 + 
31.2 g. These differences between the 
groups were not statistically signifi- 
cant. 


Morphometric Studies of 
Cerebral Structures 


At each of the five coronal slice 
levels, the mean overall cross-section- 
al area of cerebrum was slightly but 


o Ethyl Alcohp! Abuse 
è Control 


2.0 


Ventricular System Area, cm? 
ro) 


AF CAP GP LGN OCP 
Fig 2.—Hydrocephalus i» chronic alcoholics. 
At all five standardized coronal slice levels 
(anterior frontal [AF]; head of caudate, puta- 
men, nucleus accumbens [CAP]; globus palli- 
dus with amygdala [GP] hippocampus with 
lateral geniculate body [LGN]; parieto-occipi- 
tal fissure [OCP]), cross-sectional area of 
ventricles was consisten ly larger in chronic 
alcoholic group. Increase in size of ventricles 
was approximately equal to reduction in 
cross-sectional area of write matter at corre- 
sponding levels. This was nierpreted to reflect 
hydrocephalus ex vacuo rather than primary 
or idiopathic hydrocephales. 


consistently smaller in the chronic 
alcoholic group (Figs 1 and 2). The 
differences ranged frem 3.8% at the 
CAP level to 9.4% at tae AF level; this 
trend was statistically significant by 
multiple correlation analysis and 
ANOVA (r=.97, F =48.1; both 
P<.001). Similarly, the cross-sec- 
tional areas of cerebral cortex were 
consistently smaller in the chronic 
alcoholic group. Tae differences 
ranged from 2.5% to 4.2%, and the 
trend was statistically significant 
(r = .94, F = 54.6; botk P <.001). 

The mean cross-seetional area of 
white matter at each cf the five levels 
studied was consistert!y smaller in 
the chronic alcoholics. The differences 
ranged from 6.1% at tae OCP level to 
17.5% at the AF level, and the overall 
trend was statistically significant by 
multiple correlation analysis and 
ANOVA (r=.98, F =56.8; both 
P < .001). In addition, mdividual test- 
ing of the differences between the 
means at each of the five levels (using 
Student’s t tests) diselosed a trend 
toward statistical significance 
(.05<P<.10) at both AF and GP 
levels. The percentage atrophy in 
cross-sectional area of white matter 
was 7, 3.5, 3.4, 3.2, and L5 times great- 
er than the percentage atrophy in 
cross-sectional area of eerebral cortex 
at the AF, CAP, GP, LGN, and OCP 
levels, respectively. 

Although the differences in cross- 
sectional areas of subcortical! nuclei at 
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the CAP, GP, and LGN levels ranged 
from 3.1% to 5.3%, there was no con- 
sistent trend. Subcortical nuclei were 
not present at the AF and OCP lev- 
els. 

At all five levels, the mean cross- 
sectional area of the ventricular sys- 
tem was larger in the chronic alcohol- 
ic group. The ventricular enlargement 
ranged between 31.8% at the CAP 
level and 71.9% at the OCP level. 
These differences were statistically 
significant by multiple correlation 
analysis and ANOVA (r= 9], 
F = 14.1; both P<.001). Individual 
differences between the means at each 
of the five levels were either statisti- 
cally significant (P <.05 at CAP; 
P<.01 at LGN) or they showed a 
trend toward significance (P = .06 at 
GP and OCP). 


COMMENT 


In this study, cerebral atrophy was 
demonstrated in brains of chronic 
alcoholics relative to a control group 
with chronic hepatic disease not 
caused by alcohol. Although the brain 
weights were similar for the two 
groups, reductions in cross-sectional 
area of cerebrum were observed in the 
chronic alcoholic group compared 
with the controls. Cerebral atrophy in 
the chronic alcoholics was associated 
with mild (<5%) reductions in cross- 
sectional area of cerebral cortex, 
striking disproportionate atrophy of 
cerebral white matter (1.5 to seven 
times more than the loss of cerebral 
cortex at corresponding coronal slice 
levels), and prominent dilation or 
enlargement of the ventricular sys- 
tem. In contrast, there was no discern- 
ible atrophy of subcortical nuclei in 
the alcoholic group. In the chronic 
alcoholic group, the degree of ven- 
tricular enlargement, ie, the per- 
centage change, was either equal to 
or less than the loss of cerebral 
white matter at corresponding coro- 
nal slice levels. This would suggest 
that to some extent, the atrophy 
of cerebral white matter was compen- 
sated for by dilation of the ventricular 
system, ie, the ventricular enlarge- 
ment most likely represents hydro- 
cephalus ex vacuo rather than a pri- 
mary idiopathic or obstructive hydro- 
cephalus. This enlargement of the 
ventricular system may account for 
the similarity of brain weights 
between controls and alcoholics, vis- 
a-vis the significant cerebral atrophy 
in the latter group. 

The finding of disproportionate 
gross atrophy of cerebral white mat- 
ter in chronic alcoholics corroborates 
observations by others.'® Although 
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there were no histopathologic lesions 
corresponding to the white matter 
atrophy, brains of patients with alco- 
holic dementia are notable for their 
lack of histopathologic lesions.? The 
pathogenesis of this neuropathologic 
process is urknown, but the basic 
mechanism may be related to axonal 
degeneration caused by toxic effects 
of alcohol. In both humans and exper- 
imental animals, chronic consumption 
of high doses of ethyl alcohol is asso- 
ciated with pruning and diminished 
arborization of dendrites of Purkin- 
je’s cells and pyramidal neurons in 
the hippocampus and cerebral cor- 
tex,’’ coupled with a threefold or 
fourfold excessive elongation of paral- 
lel intact axons.'* These degenerative 
changes are associated with ultra- 
structural alterations in mitochon- 
dria in Purkinje’s cells” and de- 
creased microtubules in Purkinje’s 
cell dendrites and cerebellar granule 
cell axons” of experimental animals 
chronically exposed to pharmacologic 
doses of alcohol. The net result of 
these degenerative changes in axons 
and dendrites is reduced synaptic 
receptive area and altered circuitry. 
Further evidence of selective vulnera- 
bility of neurites and cell processes 
rather than the soma of neurons is 
that during postnatal development, 
dystrophic changes in neurites” and 
hypomyelination of cerebral white 
matter™ occur in offspring of parent 
rats with chronic alcohol intoxication. 
Finally, the peripheral neuropathy in 
chronic alcoholics is a polyneuropathy 
associated with degeneration of 
axons. It is curious that symptomatic 
peripheral neuropathy has been cor- 
related with diffuse cerebral atrophy 
and global cementia in chronic alco- 
holics.? Aside from direct toxic 
effects of cnronic alcohol ingestion, 
other factors potentially contributing 
to axonal degeneration and white 
matter atrophy in alcoholics include 
head trauma, vitamin and nutritional 
deficiencies, seizures, and metabolic 
derangements sueh as hypoglycemia 
and hypoxemia. However, it is unlike- 
ly that chronie hepatic encephalopa- 
thy was a contributing factor since 
comparisons were made with a control 
group that had chronic liver disease 
and hepatic encephalopathy. 


This study was supperted by grant AG05134-03 
from the Naticnal Institute on Aging. 
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exact relationship of these reactions to the drug has not been 






= yaen ausea, vomiting, gastric distress and abdominal pain, diarrhea, consti- 
HEME: aE | dryness of the mouth and pharynx, including glossitis and stomatitis. 
eeg puntate, torical lens opacities, as well as conjunctivitis have been 
Althouge a direct causal relationship has not been established, many phencthia- 
rebaaditirugs have been shown to cause eye changes. 
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D DEPENDENCE 

e potential: has been associated with Tegretol, nor is there evidence of 
gigal ‘dependence in humans. 
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3 Signs and Aani : 
The first signs end symptoms appear after 1-3 hours. Neuromuscular disturbances are the 
; ardiovagcular disorders are generally milder, and severe cardiac 
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breathing, aE depression. 
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a Way: be achieved by inducing ‘vomiting, irrigating the stomach, and by 
tang appromriat steps to diminish absorption. lf these measures cannot be implemented 

“without risk om “he spot, the patient should be transferred at once to a hospital, while 

Si aounig thatviartunctions are safeguarded. There is no specific antidote. 
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“Absorption: Activated charcoal, laxatives. 
rate Elimination: Forced diuresis. 
cated oniy in severe poisoning associated with renal faiture. Replacement 
on sind ated in Severe poisoning in small children. 
3 Keep the airways free, resort, if necessary, to endotracheal 
ion. and administration of oxygen. 










Hypotension, Shock: Keep. the ‘patients ven a eda and administer a plasma expand a 
blood pressure faiis to rise despite measures taken to increase plasma: volume, use eof vaso- 
active substances shouid be considered. 

Convulsions: Diazepam or barbiturates. ` 

Warning: Diazepam or barbiturates may. aggravate respiratory depression (especially in 
children), hypotension, and coma. However, barbiturates should not oe used if drugs | that. 
inhibit monoamine oxidase have also been taken by iha patient either i in a orin 
recent therapy (within one week). — 

Surveillance: Respiration, cardiac function (ECG monitoring} } bieod pressure, body 
temperature, pupillary reflexes, and kidney and bladder function should be monitored for 
several days. 

Treatment of Bicod Coun? Abnormalities: H evidence of significant: bone marrow depression 
develops, the following recommendations are suggested: (1) stop the. drug, (2) perform: daily- 
CBC, piateiet and reticulocyte counts, (3) do a bone marrow aspiration: and ne Biopsy 
immediately and fepeat with sufficient hres to manitor recovery. 
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{2) 9Fe-—ferrokinetic studies, (3) peripheral pied cell typing. (4) cytogenetic studies: on 
marrow and peripheral! blood, {5} bone marrow culture studies for goiony-tormüng units, (6) 
hemogiobin electrophoresis for A, and F hemoglobin, and (7) serum folic acid and Bre 
levels. 

A fully developed aplastic anemia will require appropriate, intensive monitoring and 
therapy, for which specialized consultation should be sought. 
DOSAGE AND ADMINISTRATION 
Monitoring of blood levels has increased the efficacy and safety of anticonvulsants (see | 
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patient. A low initial daily dosage with a gradual increase is advised. A$ soon as adequate 
control is achieved, the fae may be reduced very gradually to the minimum effective 
tevel. Tablets shouid be taken with meals. 
Epilepsy (see INDICATIONS AND USAGE). 
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intervais by adding up to 200 mg per day using a Lid. or q.i.d. regimen until the best 
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increased by up to 200 mg a day using increments of 190 mg every 12 hours only. as - 
needed to achieve freedom from pain. Do not exceed 1200 mg carly. 
Maintenance: Control of pain can be maintained in most patients with 400 mg to 800 mg 
daily However. some patients may be maintained on as litte as 209 mg daily, while others. 
May require as much as 1200 mg daily At least once every 3 months throughout thec 
treatment period, attempts should be made to reduce ne dose to the minimum effective 
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æ To. better understand the role of the 
ypothalamus _ in Alzheimer’ s disease 
\D), we have | measured ‘dopamine, nor- 
pinephrine | E); and serotonin (5HT) lev- 
s, tritiates spiperone and tritiated sero- 
tonin blinding and choline acetyitransfer- 
ase (ChAT) and acetylcholinesterase 
activity in soven subregions of the hypo- 
thalamus from 18 normal control subjects 
and ten patients with AD. We have found a 
gnificant reduction of 5HT in the ante- 
rior hypothalamus, lateral hypothalamus, 
and posterior. lateral hypothalamus and a 
decline. in ‘spiperone binding in the ante- 
rior hypothalamus of patients with AD. 
he ChAT activity was found to be dimin- 
ished only in the posterior lateral hypo- 
thalamus of patients with AD. No NE or 
dopamine alterations were found in any 
region of the AD hypothalamus. in the 
al hyp othalamus, dopamine, NE, and 
und to be regionally distrib- 
r documents region-specif- 
smitter abnormalities in the 
h he lamus and raises the question 
of the ‘relationship of these changes, 
especially in SHT, to some of the noncog- 
nitive clinical alterations observed in AD. 
(Arch Neurol 1988;45:994-999) 
















| Aizheimer’s disease (AD), a progres- 
sive degenerative disease of the 
central nervous system, characterized 
- by memory loss and other cognitive 
dysfunction, also involves emotional 
abnormalities,’ irregular sleep pat- 
terns, decreased body weight, and, 
` possibly, altered thermoregulation.’ 
Although the hypothalamus has been 
_implicated in the direct or indirect 
modulation of memory,’ emotions,’ 
- sleep, ®™] food intake,” and body tem- 
perature," it has been investigated to 
a limited degree in AD. Biochemical 
studies have shown both decre- 
-ments'** and no change in choliner- 
gic marker enzymes and decrements 
-of dopamine (DA)” and norepineph- 
- rine (NEY content in postmortem 
samples of whole hypothalamus of 
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subjects with AD. Serotonin (5HT) 
content has been reported to be both 
normal” and decreased" in whole AD 
hypothalamus. 

Neuropathclogic studies have 
shown neuron loss and degeneration 
in the hypothalamus in AD. Decre- 
ments of cell number and reduced cell 
volume in the suprachiasmatic nucle- 
us have been observed in AD. Neuro- 
fibrillary tangle formation is seen in 
numerous hypothalamic nuclei but is 
most prevelant in the tuberomamilla- 
ry and lateral hypethalamic nuclei.” 
Other studies have indicated that cell 
loss or other alterations occur in AD 
in several brain-stem nuclei, including 
the locus ceruleus,”~ substantia ni- 
gra,’ and raphe nuclei.” Projecting 
neurons from these nuclei use NE, 
DA, and 5HT, respectively, as their 
neurotransmitters. Hypothalamic NE 
and 5HT derive largely from brain- 
stem projection neurons, whereas DA 
content in hypothalamus is predomi- 
nantly intrinsic in origin.” 

Particular subregions of the hypo- 
thalamus are knewn to control or 
modulate specific physiologic re- 
sponses in man. In an effort to deter- 
mine whether chemical dysfunction of 
specific hypotaalamie subregions may 
account for certain noncognitive dys- 
function in AD, we directly measured 
neurotransmitter levels (DA, NE, and 
5HT), tritiated spiperone binding (a 
radioligand recognizing the dopamin- 
ergic [D,] and serotonergic [S,] sub- 
populations of DA and 5HT receptors, 
respectively), tritiated serotonin bind- 
ing (a radioligand recognizing seroto- 
nergic [S,] receptors), and choline 
acetyltransferase (ChAT) and acetyl- 
cholinesterase (ACE) activities (cho- 
linergic synaptic markers) in seven 
subregions of hypothalamus from 
normal contro! subjects and patients 
with AD. 


SUBJECTS AND METHODS 
Subjects 


Control data were obtained from 11 male 
and seven female subjeets, none of whom 
had evidence of dementia or other neuro- 
logic disorders and ne gross or microscopic 
abnormalities of the brain. Five male and 
five female patients with AD were all in 
the middle-to-late clinical stages of the 
disease at the time of death. Clinical diag- 
nostic criteria for AD were those of the 
work group of the National Institute of 
Neurological and Cemmunicative Disor- 
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ders and Stroke (Bethesda, Md)/Alzheim- 
er’s Disease and Related Disorders Associ- 
ation (Chicago).* There was no difference 
in the mean age + SEM between control 
subjects and patients with AD (70.0 + 2.1 
years of age and 71.5 + 2.2 years of age, 
respectively). 


Medications 


Three subjects with AD were medicated 
with drugs that would not affect these 


neurochemical measurements (eg, antibi- 


otics and aspirin). One subject received 
haloperidol and cimetidine hydrochloride 
on a long-term basis and promethazine 
hydrochloride on an acate basis. One sub- 
ject received chlorpromazine hydrochlo- 
ride and triazolam on a long-term basis 
and did not receive any medications on an 
acute basis. Three other subjects received 
either amitriptyline hydrochloride, trihex- 
yphenidy! hydrochloride, or diazepam ona 








long-term basis and did not receive any |. 
medications on an acute basis before 


death. Two subjects received thioridazine 


hydrochloride; one of these also received 


phenytoin sodium on a long-term basis. All 
control subjects were drug free by history 
and by toxicologic analysis cf postmortem 


blood samples, except for one subject in y — 


whom lidocaine was detected. 


Pathologic Diagnosis 


Criteria for pathologic diagnosis were — 


those developed by the Naticnal Institutes 


on Aging (Bethesda, Md) werkshop.” The- 
numbers of senile plaques and neurofibril- _ 
lary tangles shown by Bielschowsky’s © 





method in control brains were minimal 
and consistent with their ages. AH AD © => 
brains contained abundant senile plaques = 


and neurofibrillary tangles in the hippo- — 


campus, amygdala, and neocortex. No 
gross or microscopic evidence of other 
dementing diseases was found in patients 
with AD. 


Hypothalamic Dissection 


Subregions of hypothalamus were dis- 
sected at autopsy after sequential coronal 
sectioning of the brain. Coronal sections 
through the hypothalamus were made 
using specific landmarks. One coronal sec- 
tion was made at the anterior aspect of the 
anterior communicating artery, another 
section was made antericr to the optic 
chiasm, another section was made directly 
posterior to the pituitary stalk, and the 
last section was made directly through the 
mamillary bodies (MB). 

The dissection of the anterior hypothala- 
mus was performed in coneert with our 
previously reported dissection procedure 
for the nucleus basalis ef Meynert (nbM).” 
After trimming away the cortical mantle 
on the ventral surface of the brain, a 
sagittal cut was made lateral to the mid- 
line where the anterior coramissure and 
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Swerve 









the meeial aspect of the internal capsule 
hypothetically intersect; the area lateral 
to this cat is the nbM. A horizontal cut was 
made just ventral to the anterior commis- 
sure, excluding the fernix, and a 2 X 3 X 5- 
mm block of anterior hypothalamus (AH) 
was removed (Fig 1). (According to Lange- 
vin and Iversen,” this region would contain 
the medial and lateral AH nuclei and, 
according to DeArmend et al,” this region 
would centain the preoptic area, the supra- 
optic necleus, and a small portion of the 
medial liagonal band of Broca of the sep- 
tum.) 

The next coronal section, of approxi- 
mately 25-mm thickness, was dissected 
into infandibular (INF), lateral, and peri- 
ventricular areas of the hypothalamus, 
using the fornix as a landmark. The optic 
chiasm and remaining tracts were 
removes from the coronal section, and a 
midlinecut was made through the median 
eminenee. A sagittal cut was made just 
lateral -œ the fornix, and a horizontal cut 
was małe so as to bisect the fornix, with- 
out actually cutting it. This block of the 
INF region was then removed (Fig 2). 
(Aecording to DeArmond et al,” this 
region @ hypothalamus would include the 
arcuate and ventromedial hypothalamic 
nuclei and the ventral portion of the peri- 
ventricular zone.) 

The leteral hypothalamus (LH) was dis- 
sected `y first making a horizontal cut 
lateral œ the fornix, which extends to the 
lateralmest aspect of the optic tract; this 
cut was made just ventral to the ansa 


- lenticularis. A diagonal section was then 


made that links the ventromedial tip of the 
LH and the lateral end of the horizontal 
cut. Finally, a circular cut was made out- 
lining the ventrolateral fornix, leaving the 
fornix intact; this block of the LH was 
removee (Figs 2 and 3). (According to 
DeArmend et al,” this region of hypothal- 
amus [ie the LH] would include the lateral 
zone with medial forebrain bundle and 
supraopeic nucleus; the anterior periven- 
tricular region of hypothalamus [APH] 
would melude paraventricular and dor- 
somedia nuclei and the dorsal portion of 
the periventricular zone.) 

The pesterior surface of the last coronal 
section eontains the eut surface of the MB 
and the mamillothalamic tract. The ana- 
tomic limits of the MB are readily discern- 
ible (Fig 4). The gray nuclear area superior 
to the NB and lateral to the mamillothal- 
amic tract, not including any grossly visi- 
ble subthalamic nuclei, substantia nigra, 
or H, field of Forel, was the posterior 
lateral aypothalamus (PLH). (According 
to DeArmond et al,” this region of hypo- 
thalames would include the medial fore- 
brain lamdle.) The gray nuclear area 
superior to the MB and medial to the 
mamillcchalamic tract was the posterior 
paraventricular hypothalamus (PPH) 
(Fig 4). 

Biochemical Studies 

Each ‘resh-frozen (—70°C) tissue block 
of hypothalamus was simultaneously ana- 
lyzed for the following: (1) levels of neuro- 


transmitters by liquid chromatography- 
electrochemical detection, (2) tritiated 
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Fig 1.—Photograph of coronal section of normal human brain cut between anterior communica- 
ting artery and anterior optic chiasm; fragment of anterior hypothalamus (AH) has been 


removed. 





Fig 2.—Photograph of coronal section of normal human brain between anterior aspect of optic 
chiasm and pituitary stalk; infundibular (INF) region of hypothalamus is shown. 


spiperone binding,” (3) tritiated 5HT bind- 
ing,” (4) ChAT activity,“ and (5) AChE 
activity.” 

Each tissue block was initially sonicated 
(Heat systems [Ultrasonics Inc, Farming- 
dale, NY]; microtip setting of 4 [10, full- 
scale]) in 2 vol of 0.05 mol/L of TRIS (pH, 
7.4), and aliquots were manipulated as 
follows. A portion of the initial aliquot was 
further sonicated in perchloric acid for 
analysis of neurotransmitter content. A 
portion was further sonicated in 0.05 
mol/L of TRIS (pH, 7.7) for binding 
studies, and a portion was further soni- 
cated in 0.5% of octoxynol (Triton X-100) 
and ethylenediamine tetraacetic acid 
(EDTA) (10 nmol/L) in order to determine 
ChAT and AChE activities. 

Neurochemical levels in the hypothala- 
mus were determined by the methods of 
Sparks and Slevin.” An aliquot of brain 
tissue in 0.05 mol/L of TRIS was further 
diluted with 0.2 mol/L of perchloric acid to 
a 6-vol final concentration (weight per 
volume) and centrifuged at 51 000 g for ten 
minutes. The supernatant was injected 
directly onto the high-performance liquid 
chromatographic system (Waters Asso- 
ciates, Milford, Mass) and detected electro- 
chemically (Bioanalytical Systems, West 
Lafayette, Ind) (detector setting, 0.85 V; 
sensitivity, 0.5 nA X 1.0 V), using a glass 
carbon electrode. The mobile phase con- 
sisted of 0.05 mol/L of sodium acetate, 15 
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mg/L of EDTA, 125 mg/L of sodium octyl- 
sulfate, 5 mL/L of glacial acetic acid, and 
45 mL/L of methanol. Flow rate of the 
mobile phase was 1.1 mL/min. Mono- 
amines and their metabolites were quanti- 
tated internally by the Waters high-per- 
formance liquid chromatographic data 
module using the Waters “Peak-Height” 
program. The lower limits of neurochemi- 
cal detection and quantitation are detailed 
elsewhere,” but averaged 20 pg/mg of wet- 
tissue weight for each compound. 

An aliquot of brain tissue in 0.05 mol/L 
of TRIS was further diluted with 0.05 
mol/L of TRIS (pH, 7.7) to a final concen- 
tration of 1:20 (volume per volume), reson- 
icated, and centrifuged at 51000 g for ten 
minutes. The resultant pellet was resoni- 
cated in TRIS (10 vol [weight per volume]) 
and centrifuged for ten minutes. This 
was repeated again, except that prior to 
final centrifugation the homogenate was 
split in half. Each final pellet was taken 
up in the appropriate buffer for spiperone 
and 5HT binding at a concentration of 4 
mg/mL. 

Spiperone binding was performed by the 
method of Creese et al.” The final mem- 
brane pellet was resuspended at 4 mg/mL 
in 0.05 mol/L of TRIS (pH, 7.7) containing 
the following: 1 mg/mL of ascorbic acid, 
120 mmol/L of sodium chloride, 5 mmol/L 
of potassium chloride, 2 mmol/L of calci- 
um chloride, and 1 mmol/L of magnesium 
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Fig 3.—Photograph of coronal section of Fig 2 where infundibular region has been removed and 
anterior paraventricular hypothalamus (APH) and lateral hypothalamus (LH) are seen. 





Fig 4.—Photograph of coronal section between pituitary stalk and through mamillary bodies 
(MB), showing posterior paraventricular hypothalamus (PPH) and posterior lateral hypothalamus 
(PLH). 


chloride. Eight hundred microliters of tis- 
sue homogenate was added to tritiated 
spiperone (final concentration, 2 mol/L) 
and incubated at 37°C for 15 minutes. 
Samples were then vacuum filtered (No. 32 
[Schleicher & Schuell Inc, Keene, NH)). 
Filters were placed in 10 mL of aqueous 
scintillation cocktail (Scintiverse II [Fish- 
er Scientific, Pittsburgh]), and activity was 
determined by liquid-scintillation spec- 
trometry. Nonspecific binding was defined 
as the radioactivity that remained on the 
filter with membrane samples incubated in 
the presence of dextrorotatory butaclamol 
(final concentration, 1 mol/L). 

Serotonin binding was carried out by the 
method of Nelson et al.” The final mem- 
brane pellet was resuspended at 4 mg/mL 
in 0.05 mol/L of TRIS, 1 mmol/L of ascor- 
bate, 4 mol/L of calcium chloride, and 10 
„mol/L of pargyline (a monoamine oxidase 
inhibitor). Nine hundred microliters of tis- 
sue was added to isotope (tritiated 5HT; 
final concentration, 2 mol/L) to avoid irre- 
versible binding, and blank values (nonspe- 
cific binding) were determined by the addi- 
tion of 1 mol/L of 5HT. 

The lower limits of both spiperone and 
5HT binding are 2 femtomoles of bound 
ligand per milligram of protein. 
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Choline acetyltransferase activity was 
performed by the method of Fonnum.* 
Tissue from the initial homogenization 
was diluted to a final concentration of 10 
mg/mL with EDTA (10 mmol/L) and 
octoxynol (0.5%) and rehomogenized by 
sonication. Five microliters of this crude 
preparation was then incubated for 30 
minutes at 37°C with carbon 14-labeled 
acetyl-coenzyme A (final concentration, 0.4 
nmol/L) in a phosphate buffer (100 mmol/ 
L [pH, 7.4]) containing sodium chloride 
(600 nmol/L), EDTA (20 mmol/L), choline 
chloride (20 nmol/L), and the anticholines- 
terase, physostigmine (Eserine) salicylate 
(20 mmol/L). The reaction was stopped by 
dilution with 4 mL of phosphate buffer (10 
mmol/L [pH, 7.4]) and the subsequent 
addition of 116 mL of acetonitrile contain- 
ing tetraphenylboron (5 mg/mL). Activity 
was determined by liquid-scintillation 
spectrometry. Blank values were obtained 
by the omission of crude-tissue homoge- 
nate. The lower limits of the ChAT assay 
were 0.1 umol/h/g of wet weight. 

Acetylcholinesterase activity was deter- 
mined by the method of Ellman.” Ten 
microliters of the crude homogenate for 
ChAT assays was preincubated in 440 uL of 
phosphate buffer (50 mmol/L [pH, 7.4]) 


containing 3.3 mmol/L of 5,5’-dithiobis- 
(2-nitrobenzoic acid) (DTNB) as the color 
reagent, and 0.75 mmol/L of tetramonoiso- 
propyl pyrophosphortetramide, butylcholi- 
nesterase inhibitor (IsoOMPA) for 30 
minutes at 37°C to inactivate nonspecific 
esterases. The reaction was started by the 
addition of 50 uL of acetylthiocholine (5 
mmol/L). A spectrophotometric measure- 
ment at 412 nm was immediately made on 
200 uL of the reaction; another measure- 
ment was made on the remaining reaction 
mixture after incubation at 37°C for 30 
minutes. The activity of AChE was based 
on the hydrolysis of acetylthiocholine and 
an increase in optical density with time. 
The lower limit of the AChE activity was 
0.01 mol/h/g of wet weight. 

The difference in postmortem interval 
(12.2 + 1.4 hours and 7.5+1.3 hours) 
between control subjects and patients with 
AD was significant (P <.05), although 
previous studies by this laboratory indi- 
cate stability of monoaminergic transmit- 
ter content in basal ganglia with postmor- 
tem intervals (PMIs) as long as 45 hours.* 
A similar relation exists in control ante- 
rior hypothalamus in our experience (be- 
tween six and 23 hours) (y = 0.002x + 
0.313). In addition, previous studies indi- 
cate a stability in spiperone binding under 
a 24-hour PMI,” and no case was used 
when the PMI exceeded 24 hours. 


RESULTS 


Dopamine, NE, and 5HT were found 
to be regionally distributed in the 
normal hypothalamus. Substantial 
amounts of 5HT were found in all 
subregions of hypothalamus and 
varied threefold between the highest 
(AH) and lowest (PPH) levels (Ta- 
ble 1). The average 5HT concentration 
in the hypothalamus was a third the 
level in the temporal lobe, three 
times the level in the caudate nucle- 
us,” and approximately equal to the 
level in the nbM.* Dopamine was 
found in significant amounts only in 
the INF region, AH, and PLH (Table 
2). The average DA concentration for 
the whole hypothalamus was 3% of 
that for the caudate nucleus, and a 
fifth of that found in the nbM.” Nor- 
epinephrine content in the hypothala- 
mus was distributed more uniformly 
(highest, 12+0.3 ng/mg of wet 
weight in the INF region; lowest, 
0.72 + 0.3 ng/mg of wet weight in the 
LH); quantification was not possible 
in two subregions (APH area and MB) 
because it was masked by an unknown 
compound. The average NE concen- 
tration in hypothalamus was twice 
that reported for human cortex,” and 
was 1% times that found in nbM* and 
caudate nucleus.” 

Serotonin content was consistently 
reduced in AH, LH, and PLH of sub- 
jects with AD, and the decrement 
approached significance in the INF 
region (.05 < P < .1). Both DA and NE 
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0.34 + 0.04 
0.09 + 0.03ł 








Table 1.—Distribution of Serotonin Content in Subregions of Hypothalamus * 


0.19 + 0.04 
0.14 + 0.07 


0.24 + 0.03 
0.03 + 0.01ł 


0.20 + 0.04 
0.08 + 0.04 








0.11 + 0.04 
0.09 + 0.02 







0.29 + 0.08 
0.10 + 0.05ł 


0.13 + 0.04 
0.09 + 0.02 








* Sub»egions of hypothalamus were obtained from control subjects and subjects with Alzheimer’s disease (AD), and the distributions were determined by liquid 
chromategraphy. AH indicates anterior hypothalamus; APH, anterior paraventricular region of hypothalamus; INF, infundibular region; LH, lateral hypothalamus; PPH, 
posterior Daraventricular hypothalamus; MB, mamillary bodies; and PLH, posterior lateral hypothalamus. Values in nanograms per milligram of wet-tissue 


weight — SEM. 
tP< G. 
$P < 001. 


Table 2.—Distribution of Dopamine Content in Subregions of Hypothalamus * 


0.35 + 0.09 
0.15 + 0.07 





0.06 + 0.02 
0.04 + 0.03 


0.02 + 0.01 
0.03 + 0.02 


0.21 + 0.011 
0.22 + 0.16 


0.04 + 0.10 
0.06 + 0.04 


0.10 + 0.06 
0.16 + 0.06 


0.05 + 0.02 
0.02 + 0.01 


* Subregions of hypothalamus were obtained from control subjects and subjects with Alzheimer’s disease (AD), and the distributions were determined by liquid 
chromatography. AH indicates anterior hypothalamus; APH, anterior paraventricular region of hypothalamus; INF, infundibular region; LH, lateral hypothalamus; PPH, 
posterior paraventricular hypothalamus; MB, mamillary bodies; and PLH, posterior lateral hypothalamus. Values in nanograms per milligram of wet-tissue 


weight — SEM. 


content were unaltered in all subre- 
gions of AD hypothalamus except in 
the AH, where the DA decrement 
approached significance. 

Trifiated-serotonin binding was, for 
the most part, uniformly distributed 
in subregions of control hypothala- 
mus, and there were no significant 
AD-redated changes noted in 5HT 
binding (Table 3). Tritiated spiperone 
bindimg was regionally distributed in 
the hrpothalamus of control subjects 
(Table 4). The distribution of spipe- 
rone omding correlated better with 
the combined content of both DA and 
5HT within a subregion of hypothala- 
mus taan fer either neurotransmitter 
alone, consistent with previous find- 
ings taat spiperone binds to both DA 
and 547 sies.’ Decrements of spi- 
perone binding were observed in all 
subregions of the AD hypothalamus 
except the LH and MB, but the decre- 
ment m spiperone binding was signif- 
icant only in the AH, but not in the 
other subregions, because of varia- 
bility. 

Bota ChAT and AChE activity are 
regioraily distributed in the hypo- 
thalamas, and the relative amounts of 
their activity in the different hypo- 
thalamic areas from control samples 
are similar. (The AChE values are not 
preserted, but they were approxi- 
matel- a tenth of the ChAT activity.) 
A sigrificant AD-related loss of ChAT 
activity was found in the PLH (Table 
5), but no AD-related loss of AChE 
was famd in any region of hypothala- 
mus tested (data not shown). 


COMMENT 


We aave demonstrated a significant 
reductien of 5HT in the AH, LH, and 
PLH ef patients with AD, along with 
a decl ne in spiperone binding in the 
AH of patients with AD. Choline ace- 
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Table 3.—Distribution of Tritiated Serotonin Binding to 
Membrane Preparations From Subregions of Hypothalamus * 


Subjects AH APH INF LH PPH MB PLH 


Control it t& 
AD St: 11 


§2+9 
51+ 13 





58 + 11 
79 + 15 


64 + 11 
69 + 17 


83 + 34 51+ 12 
60 + 15 50 + 12 


64+ 8 
60 + 14 


* Subregions of hypothalamus were obtained from control subjects and subjects with Alzheimer’s disease 
(AD), and the distributions were determined by vacuum filtration. AH indicates anterior hypothalamus; APH, 
anterior paraventricular region of hypothalamus; INF, infundibular region; LH, latera! hypothalamus; PPH, 
posterior paraventricular hypothalamus; MB, mamillary bodies; and PLH, posterior lateral hypothalamus. 
Values in femtomoles of bound ligand per milligram of protein + SEM. 


Table 4.—Distribution of Tritiated Spiperone Binding to 
Membrane Preparations From Subregions of Hypothalamus * 


131 + 65 
82 + 47 


Control 191 + 54 
AD 48 + 19t 


164 + 66 
100 + 44 


94 + 28 a 24 
110+ 19 312+ 19 


113 +44 80+ 28 
93+ 45 40+ 26 





* Subregions of hypothalamus were obtained from control subjects and subjects with Alzheimer's disease 
(AD), and the distributions were determined by vacuum filtration. AH indicates anterior hypothalamus; APH, 
anterior paraventricular region of hypothalamus; INF, infundibular region: LH, lateral hypothalamus; PPH, 
posterior paraventricular hypothalamus; MB, mamillary bodies; and PLH, posterior lateral hypothalamus. 
Values in femtomoles of bound ligand per milligram of protein + SEM. 


tP < .05. 


tyltransferase activity was found to 
be diminished in the PLH of patients 
with AD. Alterations in NE or DA 
were not found in any region of the 
AD hypothalamus. 

Our regional dissection of the 
human hypothalamus is quite similar 
to that reported by Langevin and 
Iversen.” The procedures differ in the 
thickness and the plane of the coronal 
sections; Langevin and Iversen” made 
their gross sections parallel to the 
lamina terminalis, and we made our 
sections in the anterior-to-posterior 
plane. On the other hand, both dissec- 
tion procedures used the same inter- 
nal and external anatomic landmarks 
to guide and confine the limits of the 
dissection. None of the five previously 
published reports describing AD- 


related chemical changes in hypothal- 
amus specifically delineated the lim- 
its of the hypothalamic dissection.'*"* 
Differences in the anatomic limits of 
hypothalamic dissection could ac- 
count for differences in data reported 
by each group. 

One of the limitations of assessing 
disease-related chemical alterations 
in postmortem tissue is that control 
subjects occasionally do not receive 
medications and patients with AD 
usually do. In the present study, med- 
ications with the potential to affect 
the results are neuroleptics, antide- 
pressants, antiepileptics, and benzo- 
diazepines. In general, based predomi- 
nantly on animal data, neuroleptics, 
antidepressants, and antiepileptics 
have some anticholinergic activity 
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Subjects 


1.50 + 0.35 
0.91 + 0.21 


1.06 + 0.15 
0.95 + 0.19 


0.48 + 0.08 
0.39 + 0.07 


1.19 + 0.20 
0.53 + 0.14T 


0.98 + 0.16 
0.78 + 0.18 


0.94 + 0.14 
0.98 + 0.23 


48+ 1.5 
1.9 + 0.4 





*Subregions of hypothalamus were obtained from control subjects and subjects with Alzheimer’s disease (AD), and the distributions were determined by 
radioenzymatic methods. AH indicates anterior hypothalamus; APH, anterior paraventricular region of hypothalamus; INF, infundibular region; LH, lateral hypothalamus; 
PPH, posterior paraventricular hypothalamus; MB, mamillary bodies; and PLH, posterior lateral hypothalamus. Values in micromoles per hour per gram of wet 


weight + SEM. 
tP < .05. 


with little or no effect on 5HT, DA, or 
NE content, turnover, or binding val- 
ues. Furthermore, the benzodiaze- 
pines administered should not affect 
the AD-related changes reported 
here. The major finding of this study 
is that 5HT content and, possibly, 
spiperone binding are decreased in 
subregions of AD hypothalamus that 
show AD-related pathologic findings, 
irrespective of cholinergic changes. 
Theoretically, none of the medications 
administered to the subjects with AD 
should have induced the observed 
changes. 

Both trihexyphenidyl and pheny- 
toin have some anticholinergic activi- 
ty.’ In addition, phenytoin, by its 
action on calcium ions, could increase 
neurotransmitter release (DA, NE, 
and 5HT) and inhibit monoamine oxi- 
dase activity, both of which could 
increase metabolite concentrations 
without an effect on the transmitter 
concentration itself.” 

Haloperidol and thioridazine are 
neuroleptics that have anticholinergic 
properties,*“* cause increased num- 
bers of D, receptors, and increase 
the apparent turnover of DA (in- 
creased homovanillic acid or dihydro- 
phenylacetic acid concentration with 
no effect on DA).”* Long-term thiori- 
dazine therapy increases 5-hydroxy- 
indoleacetic acid content without an 
effect on 5HT and causes a slight 
decrease in S, binding without affect- 
ing S, binding.“ 

The antidepressant amitriptyline is 
a highly potent anticholinergic agent 
that is not a monoamine oxidase 
inhibitor; rather, it inhibits the 
uptake of NE, DA, and 5HT without 
changing the actual transmitter con- 
tent.**>! 

Six of ten subjects with AD under- 
went therapy with drugs with anti- 
cholinergic properties and, without 
knowing the effect of these drugs on 
ChAT and AChE activities, it cannot 
be ascertained whether some altera- 
tions in cholinergic enzyme activity 
have been obscured by therapy. Chlor- 
promazine and thioridazine adminis- 
tration could have affected spiperone 
binding, but exclusion of these cases 
(with respect to only spiperone bind- 
ing) would not alter these findings, 
nor would it alter their significance. 
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Our study confirms that NE is a 
major neurotransmitter in the vari- 
ous regions of the hypothalamus. 
Decreased NE content, without 
changes in 5HT content, has been 
reported in the AD hypothalamus.” In 
that study, there was insufficient DA 
found in either group of subjects to 
report baseline levels. Another study 
reported data from 15 patients with 
AD and 17 control subjects in whom 
decrements of NE content were vari- 
able and not statistically significant.” 
This group also reported a significant 
decrease in 5HT content and a trend 
toward decreased DA consistent with 
the present study. 

In view of the striking decline in the 
cholinergic system in numerous 
regions of the brain in AD,*™* it is of 
considerable interest that only one 
hypothalamic region manifested al- 
terations in cholinergic markers in 
AD, consistent with the suggestion 
that AD is not a generalized disorder 
of the cholinergic system. Two groups 
have reported decreased ChAT and 
AChE activity in whole hypothala- 
mus,'*!5 and another group reported 
ChAT activity was unchanged in the 
AD hypothalamus.” 

Serotonin may have significant 
functional roles in hypothalamic func- 
tion, ™® and its loss in specific subre- 
gions of the hypothalamus raises the 
question of a relationship to noncog- 
nitive dysfunction in AD. It is diffi- 
cult to relate altered function in AD to 
specific changes in subregions of the 
hypothalamus. The LH appears par- 
ticularly vulnerable; there is a signifi- 
cant reduction in 5HT content, and we 
previously described the presence of 
abundant neurofibrillary tangle for- 
mation in the LH.” Lesions of the LH 
in animals cause hypophagia and 
reduced body weight. Although 
weight loss reported in patients with 
AD may be multifactorial (decreased 
food intake, poor care and nutrition, 
or forgetting how to eat) it is possible 
that the biochemical and morphologic 
alterations in LH relate to this fre- 
quently noted clinical observation. 

Different regions of the hypothala- 
mus, including the PH and AH, are 
known to mediate the sleep-waking 
cycle.” Sleep seems to be actively 
mediated by the AH,” a region of 


hypothalamus where AD-related cell 
loss is reported’? and where we have 
found a number of ehemical abnor- 
malities. Patients with AD sleep less 
than age-matched controls,’ a reflec- 
tion of decreased slow-wave sleep 
associated with decreased numbers of 
sleep spindles and sleep-related K 
complexes.?* The changes in each of 
these sleep variables have been posi- 
tively correlated with dementia sever- 
ity in patients with AD.” Age-related 
decrements of sleep are also positively 
correlated with decreased cognition, 
but not until there is a critical level of 
deterioration. Since experimentally 
induced sleep deprivation quickly 
causes decreased cognitive function,' 
altered sleep in AD eould contribute 
to worsened severity of dementia. 

The thesis that the hypothalamus is 
an anatomic substrate for emotion 
developed from case studies where 
discrete hypothalamic lesions ren- 
dered patients emotionally labile” 
and from indirect evidence correla- 
ting mood alterations with sleep 
changes. Depression and “emotional 
incontinence’ (inappropriate re- 
sponse to stimuli) are often observed 
in patients with AD,' and these events 
could be related to the sleep distur- 
bances and to 5HT alterations in the 
AH. 

The AH and PH (excluding the MB) 
are known to be involved in tempera- 
ture regulation.” Cells of the AH have 
been shown to cause reduction of body 
temperature when stimulated or 
exposed to elevated temperature, and 
cells in the medial PPH have been 
shown to increase bady temperature 
on stimulation or expesure to reduced 
temperature. The PLH is reported to 
be involved in the conservation of 
body temperature.” It has been 
reported that conservation of body 
temperature is altered in AD,’ raising 
the possibility that the decline in 5HT 
in PLH we have found is related to 
this change. It is of interest that the 
PLH has been shown to contain 
abundant neurofibrillary tangles in 
AD.”! 

This investigation documents mul- 
tiple region-specific neurotransmitter 
system abnormalities in the AD hypo- 
thalamus and raises the possibility 
that some of the noncognitive func- 
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tional alterations found in AD may 
relate to specific biochemical altera- 
tions in the hypothalamus. Further 
studies, including correlated clinical, 
pathologic, and biochemical studies, 
are needed to clarity these findings. 
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ASPIRIN-FREE TABLETS 


DESCRIPTION 

Each Fioricet® tablet for oral administration contains: butalbital, USP. 50 mg (Warning: May be habit forming), acetaminophen, USP. 
325 mg, caffeine, USP. 40 mg 

Butalbital, 5-allyi-5-:sobutyl-barbituric acid, a white odorless crystalline powder. is a short- to intermediate-acting barbiturate. Its molecular 
weight is 224 26 and its empirical formula is Cn HisNz0; 

Active ingredients: acetaminophen, USP. butalbital, USP. and caffeine, USP 

Inactive Ingredients: crospovidone, FD&C Blue #1, magnesium stearate, microcrystalline cellulose, povidone, pregelatinized starch, 
and stearic acid 


ACTIONS 
Pharmacologically, Fioricet® combines the analgesic properties of acelaminophen-caffeine with the anxiolytic and muscle relaxant 
properties of butalbital 


INDICATIONS 
Fioricet® is indicated for the relief of the symptom complex of tension (or muscle contraction) headache 


CONTRAINDICATIONS 
Hypersensitivity to acetaminophen, caffeine or barbiturates. Patients with porphyria 


PRECAUTIONS 
General: Barbiturales should be administered with caution, if al all, to patients who are mentally depressed, have suicidal tendencies, 
of a history of drug abuse 
Elderly or debilitated patents may react to barbiturates with marked excitement, depression, and confusion. In some persons, barbiturates 
repeatedly produce excitement rather than depression 
Information for the Patient: Practitioners should give the following information and instructions to patients receiving barbiturates 
1. The use of barbiturates carries with it an associated risk of psychological and/or physical dependence. The patient should be warned 
against increasing the dose of the drug without consulting a physician 
2. Barbiturates may impair mental and/or physical abilities required for the performance of potentially hazardous tasks (e.g. driving, 
operating machinery, etc.) 
3. Alcohol should not be consumed while taking barbiturates Concurrent use of the barbiturates with other CNS depressants (e.g. 
alcohol, narcotics, tranquilizers, and antihistamines) may result in additional CNS depressant effects 
Drug interactions: Patients receiving narcotic analgesics, antipsychotics, antianxiety agents, or other CNS depressants (including alcohol) 
concomitantly with Fioncet® may exhibit additive CNS depressant effects 


Drugs Effect 
Bulalbital w/coumarin anticoagulants Decreased effect of anticoagulant because of increased metabolism resulting from enzyme 
induction 


Butalbital w/tricyclic antidepressants Decreased blood levels of the antidepressant 

Usage in Pregnancy: Adequate studies have not been performed in animais to determine whether this drug affects fertility in males 
or females, has teratogenic potential or has other adverse effects on the ‘etus. There are no well-controlled studies n pregnant women 
Although there is no clearly defined risk, one cannot exclude the possibility of infrequent or subtle damage to the human fetus Fioricet® 
should be used in pregnant women only when clearly needed 

Nursing Mothers: The effects of Fioricet® on infants of nursing mothers are not known. Barbiturates are excreted in the breast milk 
of nursing mothers. The serum levels in infants are believed to De insignificant with therapeutic doses administered to the mother 
Pediatric Use: Safety and effectiveness in children below the age of 12 have not been established 


ADVERSE REACTIONS 
The most frequent adverse reactions are drowsiness and dizziness Less frequenti adverse reactions are light-headedness and 
gastrointestinal disturbances including nausea, vomiting, and flatulence Mental contusion or depression can occur due to intolerance 
or overdosage of butalbital 


DRUG ABUSE AND DEPENDENCE 
Prolonged use of barbiturates can produce drug dependence, characterized by psychic dependence and tolerance The abuse liability 
of Fioricet® is simular to that of other barbiturate-containing drug combinations. Caution should be exercised when prescribing medication 
for patients with a known propensity for taking excessive quantities of drugs, which is not uncommon in patients with chronic tension 
headache 


OVERDOSAGE 
The toxic effects of acute overdosage of Fioncet® are attributable mainly to its barbiturate component, and, to a lesser extent, 
acetaminophen. Because toxic effects of cafleine occur in very high dosages only, the possibility of significant caffeine toxicity from 
Fionicet® overdosage is unlikely 
Barbiturate Poisoning 
Symptoms: Drowsiness, confusion, coma. respiratory depression, hypotension; shock 
Treatment 
1 Maintenance of an adequate airway, with assisted respiration and oxygen administration as necessary 
2. Monitoring of vital signs and fluid balance 
3. if the patient is conscious and has not lost the gag reflex, emesis may be induced with ipecac. Care should be taken to prevent 
pulmonary aspiration of vomitus. After completion of vomiting, 30 grams activated charcoal in a glass of water may be administered 
4 If emesis is contraindicated, gastric lavage may be performed with a cuffed endotracheal tube in place with the patient in the face- 
down position. Activated charcoal may be lefi in the emptied stomach and a saline cathartic administered 
5. Fluid therapy and other standard treatment for shock, if needed 
6 If renal function is normal, forced diuresis may aid in the elimination of the barbiturate Alkalinization of the urine increases renal 
excretion of some barbiturates, especially phenobarbital 
7, Although not recommended as a routine procedure, hemodialysis may be used in severe barbiturate intoxications or if the patient 
is aNuric or in shock 
Acetaminophen Poisoning 
Symptoms; Acetaminophen in massive overdosage may Cause hepatic toxicity in some patients. In cases of suspected overdose, 
you may wish to call your regional poison center for assisiance in diagnosis and for directions in the use of N-acetylcysteine as an 
antidote 
In adults, hepatic toxicity has rarely been reported with acute overdoses of less than 10 grams and fatalities with less than 15 grams 
Importantly young children seem to be more resistant than adults to the hepatotoxic effect of an acetaminophen overdose 
Early symptoms following a potentially hepatotoxic overdose may include: nausea. vomiting, diaphoresis and general malaise 
Clinical and laboratory evidence of hepatic toxicity may not be apparent until 48 to 72 hours post-ingestion 
Treatment: The stomach should be emptied promptly by lavage or by induction of emesis with syrup of ipecac. Patients’ estimates 
of the quantity of a drug ingested are notoriously unreliable. Therefore, if an acetaminophen overdose is suspected, a serum acetaminophen 
assay should be obtained as early as possible, but no sooner than four hours following ingestion. Liver function studies should be 
obtained initially and repeated at 24-hour intervals 
The antidote, N-acetylcysteine, should be administered as early as possible, preferably within 16 hours of the overdose ingestion 
for optimal results, but in any case, within 24 hours. Following recovery there are no residual, structural or functional hepatic abnormalities: 


DOSAGE AND ADMINISTRATION 
Oral: One or two tablets every four hours as needed. Do not exceed 6 tablets per day 


HOW SUPPLIED 
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DESCRIPTION 
Each Fiorinal® tablet or capsule for oral administration contains: butalbital, USP, 50 mg (Warning: May be habit forming), aspirin, 
USP. 325 mg, caffeine, USP. 40 mg 
Butalbital, 5-allyl-5-:sobuty!-barbduric acid, a while odoriess crystalline powder, is a short- to intermediate-acting barbiturate 
Tablets 
Active Ingredients: aspirin, USP, butalbital, USP. and caffeine, USP 
Inactive Ingredients: alginic acid, lactose, microcrysialline cellulose, povidone, stearic acid, and another ingredient 


Capsules 

Active Ingredients: aspirin, USP. butalbital, USP. and caffeme, USP. 

Inactive Ingredients: D&C Yellow #10, gelatin, microcrystalline Cellulose, sodium lauryl sulfate, starch, anc taic 

May Also Include: benzyl alcohol, butyiparaben, color additives inciuding FD&C Blue #1, FD&C Green #3, FD&C Yellow #6 (Sunset 
Yellow), edetate calcium disodium, methylparaben, propylparaben, silicon dioxide, sodium bisulfile, sodium propionate 


ACTIONS 
Pharmacologically, Fiorinal® combines the anaigesic properties of aspirin with the anxiolytic and muscle relaxant properties of butalbital 
The clinical effectiveness of Fiorinal® in tension headache has been established in double-blind, placebo-controlied, multi-clinic trials 
A factorial design study compared Fiorinal® with each of its major components. This study demonstrated that each component contributes 
to the efficacy of Fiorinal® in the treatment of the targe! symptoms of tension headache (headache pain. psychic tension, and muscle 
contraction in the head, neck and shoulder region). For each symptom and the symptom complex as < whole. Fiorinal® was shown 
to have significantly superior clinical effects to either component alone 


INDICATIONS 
Fiorinal® is indicated for the relvef of the symptom complex of tension (or muscle contraction) headache 


CONTRAINDICATIONS 
Hypersensitivity to aspirin, caffeine, or barbiturates. Patients with porphyria 


WARNINGS 
Drug Dependency: Prolonged use of barbiturates can produce drug dependence, characterized by psychic dependence, and less 
frequently, physical dependence and tolerance The abuse liability of Fiorinal® is similar to that of other barbiturale-containing drug 
combinations. Caution should be exercised when prescribing medication for patents with a known propensity for taking excessive 
quantities of drugs, which is not uncommon in patients with chromic tension headache 
Use in Ambulatory Patients: Fiorinal® may impair the mental and/or physical abilities required ‘or tne performance of potentially 
hazardous tasks, such as driving a car or operating machinery The patient should be cautioned accordingly Central Nervous System 
depressant effects of butalbital may be additive with those of other CNS depressants. Concurrent use with other sedalive-hypnotics 
or alcoho! should be avoided When such combined therapy is necessary the dose of one or more agents may need to be reduced 
Use in Pregnancy: Adequale studies have not been performed in animals to determine whether ths drug affects fertility in males 
or females, has teratogenic potential, or has other adverse effects on the fetus. While there are no wel-controlied studies in pregnant 
women, over twenty years of marketing and clinical experience does not include any posite evidence of adverse effects on the fetus 
Although there is no clearly defined risk, such experience cannot exclude the possibility of infrequent or subtle damage to the human 
fetus Fiorinal® should be used in pregnant women only when clearly needed 
Nursing Mothers: The effects of Fionnal® on infants of nursing mothers are not known Salicylates and barbiturates are excreted in 


‘the breast milk of nursing mothers. The serum levels in infants are believed to be insignificant with therapeutic doses 


PRECAUTIONS 
Salicylates should be used with extreme caution in the presence of peptic ulcer or coagulation abnormalities 
Pediatric Use: Safety and effectiveness in children beiow the age of 12 have not been established 


ADVERSE REACTIONS 
The most frequent adverse reachons are drowsiness and dizziness. Less frequent adverse reactions are lightheadedness and 
gastrointestinal disturbances including nausea, vomiting, and flatulence. A single incidence each of toxic epidermal necrolysis and bone 
marrow suppression has been reported with the use af Fiorinal® 


OVERDOSAGE 

The toxic effects of acute overdosage of Fiorinal® are aliributable mainly to its barbiturate componert, and, to a lesser extent, aspirin 
Because toxic effects of caffeine occur in very high dosages only the possibility of significant caffeine toxicity from Fiorinal® overdosage 
is unlikely Symptoms attributable to acute barbiturate poisoning include drowsiness, confusion. and coma. respiratory depression, 
hypotension, shock. Symploms attributable to acute aspinn poisoning include hyperpnea. acid-base disturbances with development 
of metabolic acidosis, vomiting and abdominal pain; tinnitus, hyperthermia, hypoprothrombinemia: restlessness, delirium, convulsions 
Acute caffeine poisoning may cause insomnia, restlessness, tremor, and delirium, tachycardia and extrasystoles. Treatment consists 
primarily of management of barbiturate intoxication and the correction of the acid-base imbalance cue to salicylism Vomiting should 
be induced mechanically or with emetics in the conscious patient Gastric lavage may be used if ine oharyngeal and laryngeal reflexes 
are present and if less than four hours have elapsed since ingestion. A cuffed endotracheal tube should be inserted before gastric 
lavage of the unconscious patient and when necessary to provide assisted respiration. Diuresis, alkalinization of the urine, and correction 
of electrolyte disturbances should be accomplished through administration of intravenous fluids such as 1% sodium bicarbonate in 
5% dextrose in water Meticulous attention should De given to maintaining adequate pulmonary ventilation. Correction of hypotension 
may require the administration of levarterenol bilartrate or phenylephrine hydrochloride by intravenous infusion. In severe cases of 
intoxication, peritoneal dialysis, hemodialysis, or exchange transfusion may be lifesaving 4ypoprothrombinemia should be treated with 
Vitamin K, intravenously 


DOSAGE AND ADMINISTRATION 
One or two tablets or capsules every four hours. Total daily dose should not exceed six tablets or capsules 
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Computed Tomography and Magnetic Resonance Imaging 
in Adult-Onset Leukodystrophy 


John D. Schwankhaus, MD; Nicholas Patronas, MD; Robert Dorwart, MD; Roswell Eldridge, MD; 
Sandra Schlesinger, MS; Henry McFarland, MD 


è Five clinically affected and nine at- 
risk members of a kindred with an autoso- 
mal dominant adult-onset leukodystrophy 
simulating chronic progressive multiple 
sclerosis were studied with computed 
tomography (CT) and magnetic resonance 
imaging (MRI). Computed tomographic 
scans showed white matter lucencies 
occurring earliest and most prominently 
in the frontoparietal region. The lesions 
were nondiscrete, diffuse, and bilaterally 
symmetric. These changes were more 
clearly visualized as areas of increased 
signal intensity with T.-weighted MRI. 
Magnetic resonance imaging also showed 
increased signal intensity in the brain 
stem, cerebellar white matter, or both of 
four patients. Both MRi and CT differenti- 
ated this entity from multiple sclerosis, 
but MRI was superior to CT in detailing the 
extent of white matter involvement. 

(Arch Neurol 1988;45: 1004-1008) 
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kindred with an adult-onset leu- 

kodystrophy clinically simulat- 
ing the chronic progressive form of 
multiple sclerosis (MS) has been 
described.' The leukodystrophy is dif- 
ferentiated from MS, however, by 
prominent autonomic symptoms and 
a familial pattern consistent with 
autosomal dominant inheritance. It is 
further distinguished by computed 
tomographic (CT) and magnetic reso- 
nance imaging (MRI) changes distinct 
from those seen in MS. This report 
describes the usefulness of these two 
modalities in differentiating these 
disorders based on studies of clinical- 
ly affected and at-risk members of the 
original kindred. 


PATIENTS AND METHODS 


Five symptomatic members of a kindred 
with an adult-onset leukodystrophy, aged 
50 to 60 years, an asymptomatic 58-year- 
old relative, and eight asymptomatic off- 
spring, aged 23 to 32 years, were studied 
with CT and MRI. The kindred studied has 
lived on the New Jersey coast for four 


Patient/Age, Duration of 
y/Sex iliness, y 
1/56/F 14 
2/50/F 15 
3/60/F 7 
4/53/M 20 
5/56/M 18 


generations.’ Affected family members 
have a gradually progressive neurologic 
disorder with pyramidal, cerebellar, and 
autonomic disturbances (Table 1). Symp- 
toms begin in the fourth to fifth decades of 
life, and the autonomic symptoms of bowel 
and bladder dysfunction, impotence, ortho- 
static hypotension, and deereased sweating 
often precede other symptoms by many 
years. Cognitive, visual, and auditory 
abnormalities are often present but are 
milder and of later onset.’ As the family’s 
pedigree (Fig 1) shows, genetic transmis- 
sion of the disorder is consistent with 
autosomal dominant inheritance. The 
presence of a white matter disorder in 
other affected members was previously 
confirmed by autopsy studies. 

Computed tomographic scans of the 
brain were obtained before and after intra- 
venous injection of a contrast medium. A 
third-generation CT scanner (GE 8800 or 
9800) was used to obtain 10-mm axial 
tomographic sections of the brain. Brain 
MRI was performed with a 0.5-tesla super- 
conducting magnet using a 30-cm trans- 
mitter coil. T,-weighted spin echo images 
were obtained with an echo time ranging 
from 80 to 120 ms and a repetition time 
ranging from 2000 te 3000 ms. An inversion 


te 


A 


Table 1.—Symptoms in Five 


Sensory 
Weakness Loss 
+ + + 
+t + + 
+ +t + 
+ + + 
+ + + 


* Plus indicates presence of symptom; minus, absence of symptom; and NA, not applicable. 


tinitial symptom. 
Lifelong problem. 
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ZA 


E Affected Male 


| Affected Female, Deceased, 


© Offspring, Sex Not Given 


Fig 1.—Pedigree of family with adult-onset leukodystrophy. 


recovery sequence reflecting T, informa- 
tion was cbtained with an inversion time of 
600 ms arta repetition time between 2000 
and 2500 ms. The MRI was considered 
abnormal if a high-intensity signal was 
present im twe projections on the T,- 
weighted sean or if the same lesion was 
also demenstrated as an area of decreased 
signa! intensity on the inversion recovery 
or T,-weighted, scan. 

Patient 1, a 56-year-old woman, was 
known to aave adult-onset leukodystrophy. 
Except for a long-standing history of con- 
stipation, she had been in good health until 
age 42 years. Then, she began having diffi- 
culty with fine motor movements, which 
forced her to retire from a secretarial job 
at age 45 years. Gait difficulty, numbness 
of the hamds, and urinary frequency with 
incontinerce followed shortly thereafter. 
When examinec in 1977, she had ataxia 
and a spastic paraparesis. The diagnosis 
was chromic progressive MS. By age 53 
years, she was cenfined to bed and a wheel- 








chair. Pallbr, confusion, and lethargy were Fig 2.—Adult-onset leukodystrophy, severe form. Two consecutive computed tomographic scans 
often present in the morning and were through (left) lateral ventricles and (right) centrum semiovale showing abnormal areas of 


pressure as the patient arose from bed. 
Physica. examination revealed a bedrid- 
Jen patient with mild dementia and 


associated with a drop in systemic bood decreased density in white matter. 


Members of a Kindred Affected With Familial Adult-Onset Leukodystrophy * 


Urinary Decreased 
Dysfunction Constipation Sweating 
+ ++ ~ 
+ + +¢ 
+ + +4 
+t + +4 
+ +t +4 
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Postural 
Light-headedness 


+ 
+ 
-+ 
+ 


Visual Hearing 
Complaints impairment 
+ = 
+ + 
_ + 
+ — 


impotence 


NA 
NA 
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Table 2.—Computed Tomographic Abnormalities in Five Patients With 
Adult-Onset Leukodystrophy 


Panventricular 
Dilatation 


1/56/F Moderate 
2/50/F Moderate 
3/60/F Mild 


Patient/ Age, 
y/Sex 


Cerebrum 
Centrum semiovale, 2+ 
Centrum semiovale, 2+ 


White Matter Changes * 


Cerebellum Brain Stem 


Frontoparietal 


predominance, 1+ 


4/53/M Mild 


Frontoparietal 


predominance, 1+ 


5/56/M Moderate 





Centrum semiovale, 2+ 


* 2+ indicates moderate; 1+, mild; and minus, absence. 





Patient/Age, Panventricular 
y/Sex Dilatation 





Table 3.—Magnetic Resonance Imaging Abnormalities n Five Patients With 
Adult-Onset Leukodystrophy 


=> TTF ee——“—“-_-_ + > — —___$?$?$£*$¥T—T""-—“———_~-_. 
Cerebrum 


White Matter Changes * 


Cerebellum Brain Stem 




















2/50/F Moderate 3 






1/56/F Moderate 3 
4/53/M Mild 2 





5/56/M Moderate 





+ + ~ 
+ + + 
+ + + 
+ + = 





*3+ indicates severe; 2+, moderate; plus, presence; and minus, absence. 





Fig 4.—Adult-onset leukodystrophy, mild form. Contrast-enhanced computed tomographic scan 
through (left) posterior fossa and (right) centrum semiovale. Note mild hypolucency in frontopar- 
ietal white matter. 


dysarthric speech. Eye movements were 
full with saccadic pursuit and gaze-evoked 
horizontal nystagmus. Deep tendon re- 
flexes were hyperactive with bilateral 
extensor plantar responses. Motor testing 
revealed a symmetric pyramidal-pattern 
weakness most prominent in the lower 
extremities. Rapid alternating movements 
were poorly performed, and finger-to-nose 
testing showed severe dysmetria. Tituba- 
tion of the head was prominent. Sensory 
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examination showed decreased propriocep- 
tion in the toes and loss of vibratory sensa- 
tion in the hands and feet. When the 
patient was placed on a tilt table, her blood 
pressure dropped from 112/60 mm Hg to a 
palpable systolic pressure of 60 mm Hg 
with a corresponding pulse change from 76 
to 84 beats per minute. 

The results of routine hematologic tests, 
serum electrolyte levels, and clinical chem- 
istry tests of the liver, kidney, thyroid 





resonance 


Fig 3.—T.-weighted magnetic 
image (repetition time, 2286 ms; echo time, 
80 ms) of patient in Fig 2 showing contiguous 
abnormal areas of increased signal intensity in 
cerebral white matter. 


gland, and adrenal glands were normal. 
Cerebrospinal fluid was acellular with a 
protein level of 0.23 g/L and a glucose level 
of 4.05 mmol/L. The VDRL test was non- 
reactive. Central conduction delays were 
seen on both somatesensory and brain- 
stem auditory evoked potentials. The elec- 
troencephalogram, visual evoked poten- 
tials, and nerve conduction velocities were 
normal. 

The 32-year-old asymptomatic son of 
patient 1 noted infrequent bowel move- 
ments (once about every four days) and 
urinary frequency without hesitancy or 
incontinence. In addition, he reported 
delayed onset and decreased frequency of 
ejaculations for one year. He was other- 
wise healthy and in good physical condi- 
tion, having run a 10-km race two months 
previously. Neurologic examination 
showed generalized hyperreflexia with 
unsustained clonus at the ankles and an 
extensor plantar response on the right. 
Hypertonus was also present in the lower 
extremities, being most prominent on the 
right side. There were no other neurologic 
or physical abnormalities. Systemic blood 
pressure was unaffected by postural 
change. Visual, brain-stem auditory, and 
somatosensory evoked potentials were nor- 
mal. Physiologic autonomic testing showed 
no abnormalities. 


RESULTS 


Computed tomographic scans of the 
five clinically affected patients re- 
vealed mild, diffuse atrophy of the 
cerebral hemispheres and cerebellum 
with mild-to-moderate panventricu- 
lar dilatation (Table 2). Nondiscrete, 
diffuse, and bilaterally symmetric 
white matter lucencies (Fig 2) were 
seen on the CT scans of all five 
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A 





Specific 

Disease 

Metacnromatic 

leukodystrophy 
(adult form) 









A in cultured 
fibroblasts 











Krabbe’s globoid cell 
leukodystrophy 
(adult form) 


Decreased galactosyl 
B-galactosidase in 
cultured fibroblasts 





Adrenpleukodystrophy 
(adelt form) 


Decreased long-chain 
fatty acids in the 


serum 
Canaven’ sdi sease None 
(juvenile form) 
Alexaneer's disease None 


(adult form) 


patiens occurring most prominently 
in the frontoparietal area. Injection of 
the contrast medium did not enhance 
the lesans. 

The MRI scans of the affected 
patients showed abnormal changes in 
the deep cerebral white matter involv- 
ing an area greater than that seen on 
the CT scans (Table 3). These changes 
includec decreased signal intensity on 
the T, weighted seans and increased 
signal mtensity on the T,-weighted 
scans. Additionally, increased signal 
intensity was demonstrated in the 
cerebe lar white matter (Fig 3) of four 
patiens and in the brain stem of two. 
In con-rast, CT scanning showed only 
one patient with white matter lucen- 
cies in the cerebellum. 

The asymptomatic 58-year-old rela- 
tive, asister of patient 3 (see Tables 1 
through 3), had a normal CT scan. Her 
T,-weignted MRI scan, however, 
revealed eight small periventricular 
plaqueliike lesions in the cerebral 
white matter on both sagittal and 
coronal views. These findings were 
clearly different from those seen in 
affectel family members. Further- 
more, her neurelogic examination 
revealed no abnormalities. Of the 
eight asymptomatic offspring, five 
had nermal MRI and CT scans and 
two hac CT and MRI evidence of left 
frontotemporal encephalomalacia. 
This finding was consistent with their 
historses of closed-head trauma. The 
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Biochemical Marker 
Decreased arylsulfatase 





Table 4.—Clinical and Laboratory Characteristics of the Hereditary Leukodystrophies 


Peripheral Nerve 


Specific Abnormality Genetics 


Metachromatic granules in 
neurons, particularly of 
the thalamus, pallidum, 
and dentate nucleus 









Multinucleated giant cells Autosomal recessive 
(globoid cells) in white 
matter, usually clustered 


around blood vessels 





Inflammation is prominent; X-linked recessive 
electron microscopy 

shows curvilinear bodies 

in macrophages, adrenal 

cells, and Schwann's 


cells 


Spongiform degeneration 
of white matter with 
involvement of 
subcortical arcuate 
fibers 


Abundant deposition of 
Rosenthal fibers 
(hyaline, eosinophilic, 
and argyrophilic 
inclusions found 
exclusively in astrocytic 
footplates) 


Autosomal recessive 


Probably autosomal 
recessive 





Autosomal recessive 












Clinical Presentation 


Begins with dementia or 
emotional! instability; 
peripheral nerve, 
cerebellar, and 
corticospinal involvement 
develops later 


Yes Spasticity is a predominant 
sign; bulbar or 
pseudobulbar palsy in 
some cases; myoclonic 
seizures are variable 


Yes Can present as (1) adrenal 
insufficiency, (2) 
adrenomyeloneuropathy, 
or (3) spinocerebellar 
syndrome without 
peripheral neuropathy 


No Presents with retinitis 
pigmentosa, decreased 
reflexes, muscle 
wasting, and cognitive 
decline 


No Onset with emotional 
instability, bulbar or 
pseudobulbar palsy, and 
spastic paraparesis 


Involvement 







































Fig 5.—T,-weighted magnetic resonance images (repetition time, 2928 ms; echo time, 120 ms) 
of (left) posterior fossa and (right) centrum semiovale of patient in Fig 4. Note abnormal areas of 
increased signal intensity in cerebellar white matter adjacent to fourth ventricle and in 
frontoparietal white matter. 


CT scan of the remaining offspring 
(son of patient 1, described above) 
showed subtle, bilaterally symmetric 
white matter lucencies deep in the 
frontoparietal area (Fig 4). The ven- 
tricles were normal sized with no 
cerebral atrophy. His MRI scan 
showed abnormal signal intensity in 
the frontoparietal and cerebellar 
white matter and middle cerebellar 
peduncles (Fig 5). 


COMMENT 

On gross pathologic examination, 
the brains ef patients with adult- 
onset leukodystrophy have an abnor- 
mal, gray cystic appearance that 
spares the subcortical arcuate fibers.' 
These changes are most prominent in 
the frontoparietal and cerebellar 
white matter. Microscopically, the 
white matter is vacuolated with wide- 
ly separated oligodendroglia that are 
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of normal content. Inflammatory 
changes and reactive astrocytosis are 
conspicuously absent. Staining fails to 
show any abnormal lipid or metachro- 
matic materials. Myelinated fibers 
appear to be of relatively normal 
amount but are widely separated by 
the vacuoles. 

Both MRI and CT are useful in 
detecting this form of adult-onset leu- 
kodystrophy. Both types of scans 
show diffuse and nondiscrete white 
matter involvement most prominent 
in the frontoparietal and cerebellar 
white matter. With progression of the 
disorder, changes are also seen in the 
occipital and, to a lesser extent, tem- 
poral lobes. These changes are consis- 
tent with the pattern of known patho- 
logic involvement, which is clearly 
different from that of MS, in which 
discrete foci of demyelination are 
scattered irregularly in the periven- 
tricular and subcortical white mat- 
ter. Findings similar to those of MS 
are also encountered in the “leuko- 
malacia of aging,” as in the 58-year- 
old asymptomatic sibling; these find- 
ings may be due to long-standing vas- 
cular insufficiency.* In comparison 
with CT, however, MRI more clearly 
demonstrates the extent of cerebral 
abnormalities in this disorder and 
reveals cerebellar and _ brain-stem 
lesions usually not visible on CT. 
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lating chronic progressive multiple sclerosis. N 
Engl J Med 1984;311:948-953. 
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et al: Hereditary adult-onset leukodystrophy 
simulating the chronic progressive form of mul- 
tiple sclerosis: Screening studies in nine at-risk 
subjects, in Vogel F, Sperling K (eds): Human 
Genetics: Proceedings of the Seventh Internation- 
al Congress, Berlin, 1986, abstracted. New York, 
Springer-Verlag NY Inc, 1987, p 217. 

3. Cala LA, Mastaglis FL, Black JL: Computer- 
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Thus, MRI is the method of choice for 
identifying changes early in the 
course of this type of adult-onset leu- 
kodystrophy because of its known pre- 
dilection for early involvement of the 
cerebellum. The superior sensitivity 
of MRI in this disorder is consistent 
with previous experience with its use 
in other white matter disorders. 

Only one of the asymptomatic off- 
spring had findings typical of the 
adult-onset leukodystrophy on both 
the CT and MRI seans. His medical 
history and neurologic examination 
also revealed findings consistent with 
the disorder. The value of MRI and CT 
for genetic counseling in this disorder 
is still unknown, and long-term clini- 
cal follow-up is necessary to elucidate 
their usefulness. 

In a patient suspected of having MS, 
a positive family history coupled with 
prominent autonomic dysfunction 
should raise the suspicion of adult- 
onset leukodystrophy. Typical CT and 
MRI findings can be used to confirm 
the diagnosis. It can be difficult, how- 
ever, to distinguish this disorder from 
other hereditary leukodystrophies by 
CT or MRI appearance alone. In adre- 
noleukodystrophy, for example, CT 
and MRI scans show diffuse, bilater- 
ally symmetric abnormalities, but 
they primarily involve the parieto- 
occipital white matter.’ These areas 


References 


ized tomography of the brain and optic nerve in 
multiple sclerosis. J Neurol Sci 1978;36:411-426. 

4. Brant-Zawadzki M, Fein G, Van Dyke C, et 
al: MR imaging of the aging brain: Patchy white 
matter lesions and dementia. AJNR 1985;6:675- 
682. 

5. Greenberg HS, Halversam D, Lane B: CT 
scanning and diagnosis of adrenoleukodystrophy. 
Neurology 1917;27:884-886. 

6. Holland IM, Kendall BE: Computed tomog- 
raphy in Alexander’s disease. Neuroradiology 
1980;20:103-106. 

7. Seil FJ, Schocet SS, Earle KM: Alexander’s 


rarely show rim enhancement on con- 
trast CT scans. 

The CT scans of patients with adult- 
onset Alexander’s disease may appear 
similar to the CT scans of our 
patients.© In Alexander’s disease, 
white matter lucencies show a frontal 
predominance. Clinically, the adult 
form usually presents with pseudobul- 
bar palsy, spastic paraparesis, and 
cerebellar ataxia with a progressive 
ten-year course similar to that of our 
patients.’ The different pattern of 
genetic transmission and the patho- 
logic finding of abundant Rosenthal 
fibers in adult-onset Alexander’s dis- 
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e cephalographic Correlates of Increased Platelet 
1 ne e Fluidity: in Alzheimer’ s Disease 


es (14.3%) of 21 patients in 
id p with increased platelet 
luidity exhibited focal EEG 
while 12 (42.9%) of 28 of 
group exhibited focal EEG 
id difference. This dif- 
„profile provides further 
se tw&. subgroups and 
the subgroup with in- 
i dity is less heterogeneous 
me Re dual group. 
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lum from both neocortex and allocor- 
tex.’ 

Initial assessments of the specifici- 
ty of this platelet membrane alter- 
ation have been promising. The 
increase in platelet membrane fluidi- 
ty associated with Alzheimer’s dis- 
ease was not found in platelets from 
patients with depression, a common 
cause of reversible dementia in the 
elderly; mania,” which may also be 
accompanied by a secondary demen- 
tia; or multi-infarct dementia. A cut- 
off point for DPH anisotropy of 0.1920 


at 37°C (90th te 95th percentile for 


healthy elderly control subjects) sepa- 
rates patients with Alzheimer’s dis- 
ease into two clinical subtypes.°" Asa 
group, patients with increased plate- 
let membrane fluidity (DPH anisotro- 
py <0.1920) constitute about half of 
the total number of patients at our 
center’ who meet National Institute of 
Neurological and Communicative Dis- 
orders and Stroke-Alzheimer’s Dis- 
ease and Related Disorders Associa- 
tion (NINCDS-ADRDA) consensus 
criteria for Alzheimer’s disease, suf- 
fer from an earlier symptomatic 
onset, and have a more rapidly pro- 
gressive course. A family history of 
dementia also appears to be a more 
common feature of patients in this 
group. 

Most recently, we have found that 
platelet membrane fluidity is a stable, 
familial characteristic whose aggre- 
gation pattern is consistent with that 
of a highly penetrant autosomal dom- 
inant trait.‘ The prevalence of the 
abnormal platelet membrane pheno- 
type is 3.2 to 11.5 times higher among 
asymptomatic first-degree relatives 
of probands who meet NINCDS- 
ADRDA consensus criteria for proba- 
ble Alzheimer’s disease than in the 
general population, a value that is 
similar to the 3.6- to 6.9-fold increase 
in the 85- to 90-year cumulative risk 
of developing Alzheimer’s disease in 
this high-risk group.'*?! These data 
suggest that the platelet membrane 
abnormality may antedate the onset 
of symptoms in this subgroup of 
patients with Alzheimer’s disease, as 
defined by NINCDS-ADRDA consen- 
sus criteria, and may result from the 
expression of an autosomal dominant 
gene (or genes) during late life,” 

Conventional visual analysis as well 
as computerized spectral analysis 
have revealed significant differences 



















in the electroencephalograms (EEGs) 

of normal elderly subjects. and 
patients with Alzheimer's disease or 
multi-infaret dementia. The 
studies have found that the EEG 8 of 
patients with Alzheimer’s disease or 
multi-infarct dementia are more often 
abnormal than those of healthy elder- 
ly control subjects and are character- 
ized by slowing of both the dominant 
posterior rhythm and spectral. mean 
frequency as well as by an increase in 
generalized theta and delta activity. 
The EEGs of these groups of de- — 
mented patients differ significantly in ~ 
the frequency of focal abnormalities, 
which are more common in patients — 
with multi-infaret dementia.” DA n 





computerized spectral 
to compare the sub 


= mer’s disease. defined SE A É M 


membrane fluidity. 
PATIENTS AND METHODS 


The study population consisted of 49 
demented subjects who met NINCDS- 
ADRDA consensus clinical criteria for 
probable Alzheimer’s disease. After writ- 
ten informed consent was obtained, a com- 
plete history and physical examination, 
including detailed neurologic, psychiatric, 
and mental status examinations, were per- 
formed for each of the patients. All sub- 
jects had nermal results for blood cell 
counts, urinalysis, bleod chemistry 
screens, serum folate and B studies, thy- 
roid function tests, and Hachinski ische- 
mia scores less than or equal to 4,” and 
none were suffering from malnutrition or 
vitamin defieiercy syndromes as deter- 
mined by clinical and laboratory evalua- 
tions. The computed tomographic scans of 
all patients were normal for age or showed 
cerebral atrophy. Subjects with disorders 
that affect blood cell membrane lipid com- 
position or serum lipid profiles, as well as 
subjects who were receiving restrictive 
diets, were excluded fram the study." 
Individuals who had any history of treat- 
ment with phenothiazine neuroleptics or 
were currently being treated with any 
medication known to affect platelet mem- 
brane fluidity by in vitro or in vivo expo- 
sure were excluded from these two 
groups." In addition, all patients 
remained free of any drug ingestion, 
including the use of aspirin, for at least ten 
days prior to blood drawing and EEG 
analysis. The degree of cognitive impair- 
ment was graded by use of the Mini-Mental 
State (MMS) examination (0 indicates 
worst; 30, best). A demographic summary 
of the study population is presented in 
Table 1. 

The clinical diagnosis of probable Alz- 
heimer’s disease was made conjointly by a 
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ell Total atai rac beanies were pre- 
7 pared from platelet suspensions as previ- 
` ously described.’ 

© Platelet membrane suspensions were 
labeled in the dark in the presence of 1 
pmol/L of DPH in phosphate-buffered 
saline for 60 minutes at 37°C.’ Labeled 
membranes contained approximately one 
probe molecule to 100 phospholipid mole- 
cules. Fluorescence measurements were 
performed at 87.0°C (+ range of 0.1°C) 
with stirring on a spectrofluorometer 
{SLM 4800) equipped as previously 
described.” Steady-state anisotropy mea- 
- surements provide a reliable and valid 
index of membrane “fluidity” or “order” 
-over the range of values reported." 
“Patients with Alzheimer’s disease were 
-stratified into a subgroup with “increased” 
_ platelet membrane fluidity (DPH anisotro- 
- py <0.1920) and a subgroup with “normal” 
platelet membrane fluidity (DPH anisotro- 
` py 20.1920). Because this parameter is not 
- significantly correlated with age over 35 
years, no age correction of the cutoff was 
employed.**"“ 

















































EEGs and Spectral Analysis 


` > Our EEG data acquisition and analysis 
_ procedure have been reported previous- 
-lyn Sixteen-channel EEGs were per- 
-formed and disk electrodes were applied to 
- the scalp with collodion in accordance with 
the International 10-20 System. A longitu- 
. dinal bipolar montage was used and com- 
: puterized spectral analysis was done on the 
“following: eight derivations: C,-P;, P,-O,, 
: CrP, P-O, Fy] H T-T, F,-T,, and T.-T,. 
-For the parasagittal derivations (C,-P,, 
| P,-O,, Cy} EN and- P,-Q,), these epochs were 
artifact free. In 34 of the 49 patients, 
a however, only the parasagittal derivations 
. could be utilized because of excessive tem- 
poral artifact, usually muscle, or less often, 
eye movement artifact. Therefore, because 
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Total No. 


Ne : 49. 
Gender, M/F 
Mean (+ SD) age, y 


Mean (+ SD) MMS 
score 





69.4 + 8.7 




















Grade Location 
Normal ee 
Mildly abnorma: Focal 
Generalized 
Both 

Total 

Focal 
Generalized 
Both 

Total 


Focal 


Moderately abrormai 


Severely abnormal 


Moderate or severe 
abnormalities 


Any abnormality 













‘Table 1. -Demographie Summary of Patien nt Popu lation* 







of Patients 





*Patients were stratified by increased (1,6- diphenyl- i 3, 5-hexatriene [DPH] anisotropy <0. 1920). or normal 
(DPH anisotropy >.5.1920).platelet membrane fluidity. These subgroups. did not differ with respect to 36X ratio, 
mean age, or mean Mini-Mental State (MMS) score. 


Table 2.—Electroencephalographic (EEG) Data for Patients With Alzheimer’s Disease 
Stratified by Platelet Membrane Fluidity * 


20 (4C.8) 
36 (73.5) 





Patient Subgroups 5 








Normal 
Fluidity 
28 





71.5 +83 _ 









47472 14.9 + 6.6 










Fluidity Subgroups 


ATAATA AEEA EEA sane muestra, 


Total increased Normal 
in = 49) (n= 21) (n = 28) 
13 (26.5) 9 (42.9)+ 4 (14.3) 
6 (12.2) 1 (4.8) 5 (17.9) 
8 (16.3) 4 (19.0) 4 (14.3) 
2 (4.1) 1 (4.8) 1 (3.6) 
16 (32.7) 6 (28.6) 10(36.7) fo: 
5 (16.2) 1 (4.8) 4(14.3) [o> 
13 (26.5) 5 (23.8) 8 (28.6) — 
1 (2.0) o (0.0) 1 (3.6) 
19 (36.8) 6 (28.6) 13 (46.4) 


1 (2.0) 0 (0.0) 1 (3.6) 












6 (28.6) 
12 (57.0) 


14 (50.0) 
24 (85.7) 









* Number of patients with particular EEG findings expressed as a percentage of total subjects in the group 


are presented in parentheses. 


+Versus normal 4uidity subgroup: x? (of = 1, n = 49) = 


of the reduction in sample size, temporal 
data were not presented. 

The bandpass filters were set at 1 to 35 
Hz (2 dB down at 35 Hz, 6 dB at 60 Hz, with 
a rolloff of 12 d3 per octave above 60 Hz). 
The computer sampling rate was 128 Hz. 
During the recording, 50 to 100 two-second 
epochs were col_ected tduring wakefulness 
with eyes closed) and stored on computer 
(DEC LSI 11/28). Subsequently, the EEG 
was reviewed visually for artifacts and 32 
two-second epochs were selected for power 
spectral analysis. Fast-Fourier transfor- 
mation was applied to each of the epochs 
selected, and the transformed data were 
averaged to produce the final spectral 
analysis of the total 64-s sample. 

In addition to power spectral analysis, a 
routine waking 16-channel EEG of at least 
20 minutes, ineluding both bipolar and 
referential montages, was recorded and 
classified according to the Mayo Clinic 
(Rochester, Minn) classification system” 
by an experienced electroencephalograph- 
er (R.P.B.) who was unaware of the diagno- 
sis of the subject anc the results of the 
platelet membrane analysis. Each record 
was graded frem 0 to 3 to indicate no 
abnormality (0), mild abnormality (1), 
moderate abnormality (2), and severe 
abnormality (8. The locations of abnor- 
malities were also coded from 0 to 3 to 
indicate no abnormality (0), focal abnor- 
mality (1), generalized abnormality (2), er 


5.03, P= 02, 


both focal and generalized abnormalities 
(3). With respect to the noselogy employed 
in Table 
EEGs showed a slight siowing of the dom- 
inant posterior rhythm to below alpha 
frequency and/or an inerease in the 
amount of theta activity diffusely. Gener- 
alized moderately abnormal EEGs had 
bursts of slow activity. primarily in the 
delta and theta frequency and/or further 
slowing of background rhythms. Severely 
abnormal EEGs, generalized or focal, were 
characterized by one or more of the follow- 
ing: frequent bursts cf rhythmic delta 
activity, persistent irregular delta activity, 
epileptiform activity, or triphasic waves. 
Almost all (12 of 15) focally abnormal 
EEGs had excessive theta and/or delta 
activity confined to the temporal region, 
either unilateral or bilateral. In addition to. 
the classification of the tracing, the fre- 
quency of the dominant posterior rhythm 
was also recorded. This was derived by 
measuring it twice, in a representative 1-s 
segment, on each side of the head in each of 
four montages (two bipolar, two referen- 
tial} used. The frequency of the dominant 
posterior rhythm was defined as the aver- 
age of these measurements. 


‘Data Analysis 


The total power of the spectrum and the 
relative power (percent of total EEG pow- 
ai in the delta (1.0 to 3.99 Hz), theta (4.0 to 
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2, generalized mildly abnormal 










0.00 to 30.00 Hz) bands 
We also computed log- 


h f the relative pe of 


z h 2-s ape The 
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rding to Chotas et al" as 

ribed.” 

les 4 were calculated from the 

is. These included the mean 
requencies between 1 and 30 
d 20 Hz, both of which are 
zheimer's disease.” The latter 
en reported to be less often 
by artifact." The difference 
igh ie: the theta and beta 


‘al in ie EEGs of patients 
scapes eS with 


parisons of these variables 
subgroups of demented 
made using the nonparamet- 


8 with mrss or normal 
et membrane fiuidity were simi- 
sex ratio and mean dementia 


* [df = 1; 


Consistent 


57%] # of 28 B 
3 503; P= 02), 
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vit ity ttwo of 21 vs ten of 
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) pared sath the residual 
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% of Subjects 


Normal! 
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EEG Results 


Location of electroencephalographic (EEG) abnormalities among patients with Alzheimer’ 8 
disease with increased (hatched bars) or normal (open bars) platelet membrane fluidity. Asterisk 
connotes significant difference between fluidity subgroups (F = .04, Fisher's exact test). 


fluidity manifested focal EEG abnor- 
malities while almost half (12 [42.9% ] 
of 28 patients) of those in the residual 
subgroup had focal EEG abnormali- 
ties (Fisher’s exact test, P = .03). In 13 
of the 15 patients with focal EEG 
findings, the abnormalities were lim- 
ited to the temporal area; in 12 there 
was excessive theta and/or delta 
activity, while one patient had spikes 
and sharp waves. Nine (69.2% ) of the 
13 patients exhibited an abnormality 
predominantly or exclusively on the 
left side, two (15.4%) of 13 patients 
exhibited an abnormality predomi- 
nantly or exclusively on the right side, 
and in two patients the focal abnor- 
malities in the left and right temporal 
regions were of approximately equal 
severity. Of the remaining two pa- 
tients, one had an amplitude asymme- 
try (decreased in the left frontal- 
central region) and mild generalized 
abnormalities. The other patient had 
moderate EEG abnormalities involv- 
ing the right hemisphere that were 
maximal in the temporal area. 

In contrast, equal proportions 
(42.9%) of patients in the two sub- 
groups manifested generalized EEG 
slowing without evidence of focal 
abnormalities. Moreover, the mean 
severity grades of these recordings 
from the subgroups with increased or 
normal platelet membrane fluidity, 
1.55 (SD, 0.53) and 1.67 (SD, 0.49), 


respectively, were similar. Therefore, 
the decrease in mean severity grade — 
for EEGs from the subgroup of | 
patients with inereased fluidity $ 
resulted from a decrease in the pro- 
portion of patients with focal abnor- l 
malities as well as an increase in the 
proportion of normal EEGs compared 
with those of the residual subgroup. 
Finally, the mean frequencies of the 
dominant posterior EEG rhythms for 
patients with increased or normal flu- 
idity, 8.68 Hz (SD, 1.69) and 8.37 Hz: 
(SD, 1.56), were similar. : 

Gender had a oleate effect on 
the presence of focal EEG abnormali- 
ties in our study population. All 12 
patients in our study who exhibited 
focal changes as the sole EEG abnor- 
mality were women (12 [83.3%] of 36 
women vs zero of 13 men; Fisher’s — 
exact test, P=.01). Similarly, 14- 
(38.9% ) of 36 women and one (7.7%) of 
13 men had focal EEG abnormalities 
or both focal and generalized abnor- 
malities (Fisher’s exact test, P = .03). 
In contrast, gender did not. have a. 
significant effect on the prevalence of 
generalized EEG abnormalities in our 
study group. Generalized EEG 
changes alone were observed in 14 
(38.9%) of 36 women and seven 


| (53. 8%). of 13 men (x3, not: significant), im 


while generalized changes with or- 
without focal abnormalities were | 
observed i in 16 (44 Am) of 36 women 








d 6) of 13 n men oe , not 





















































In the total patient group; MMS 
scores were significantly correlated 
with oe EEG grade (r, = .62, 
P<. 0001) and location {r; = —.60, 
P < .0001), where location scores from 
0 to 3 corresponded to no abnormality, 
focal abnormality, generalized abnor- 
mality, and both generalized and focal 
abnormalities, respectively. Correla- 
tions with the same sign and of simi- 
lar magnitude and statistical signifi- 
cance were observed in both fluidity 
subgroups. The Spearman rank corre- 
lation coefficients for MMS scores 
with EEG grade and location scores in 
the increased fluidity ee were 
—69 (P= .002) and ~.64 (P = .004), 
respectively. ‘The corresponding corre- 
lation coefficients for the residual 
subgroup were —.47 (P = .01) and —.51 
(P = .007), respectively. 

Spectral analysis of EEG data from 
the parasagittal derivations revealed 
no significant differences between the 
fluidity subgroups. The mean EEG 
frequencies in the 1- to 30-Hz and 4- to 
20-Hz bandwidths for the increased 
fluidity subgroup, 9.87 Hz (SD, 2.26) 
- and 10.70 Hz (SD, 1.56 Hz), were simi- 
~~ lar to the corresponding means for the 
residual subgroup, 9.51 Hz (SD, 2.15) 
= and 10.36 Hz (SD, 1.45), respectively. 
. Moreover, the theta-beta differences 
_ did not differ significantly between 
_ the fluidity subgroups. 


COMMENT 


- The major finding of this study is a 
significant decrease in focal EEG 
abnormalities in patients with Alz- 
< heimer’s disease who had increased 
platelet membrane fluidity. While the 
two subgroups of demented patients 
did not significantly differ in mean 
- age, sex ratio, or MMS score, we con- 
sidered the potential effects of these 
. demographic variables on our EEG 
- findings. Temporal slowing is more 
common in healthy elderly control 
subjects than in young control sub- 
- jects.°*** However, the mean age of the 
- patients with focal abnormalities, 73.1 
- years (SD, 7.0 years), was not signifi- 
-~ cantly different from that of the 
. remainder of the group, 68.2 years 
(SD, 9.3 years). In a group of 50 
healthy elderly subjects (=60 years), 
Arenas et al? also found that the 
mean age of subjects with or without 
temporal slowing was similar. There- 
fore, the suggestion of a trend toward 
< age differences between the sub- 
- groups did not explain the decreased 
prevalence of focal findings among 
the subgroup with increased platelet 
- fluidity. While focal EEG abnormali- 
ties were found almost exclusively in 
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female subjects, the trend toward a 
decrease in the proportion of females 
in the patient subgroup with 
increased fluidity did not explain the 
decreased prevalenee of focal EEG 
changes in this subgroup. Focal EEG 
abnormalities alone were found in two 
(14.3%) of 14 female subjects with 
increased fluidity and ten (45.5%) of 
22 female subjects with normal fluidi- 
ty (Fisher’s exact test, P = .05). Thus, 
the finding of a decreased prevalence 
of focal EEG abnormalities in the 
subgroup with increased fluidity 
remained equally rebust within gen- 
der. 

The suggestion of a trend toward 
increased dementia severity among 
the patients in the subgroup with 
increased fluidity could not account 
for our EEG findings for several rea- 
sons. While there is a good correlation 
of severity of dementia with the pres- 
ence and severity of generalized EEG 
abnormalities,“***) the presence of 
temporal slowing in the elderly, par- 
ticularly when it is the only abnor- 
mality, is not associated with cogni- 
tive decline. Indeed, the EEG 
finding of slowing limited to the tem- 
poral area has been found to be more 
common in healthy elderly control 
subjects than in patients with clini- 
cally diagnosed Alzheimer’s disease.” 
Finally, no difference in the incidence 
or severity of generalized EEG abnor- 
malities was observed between the 
patient subgroups, as expected from 
their similar mean MMS scores. In 
summary, the trends toward younger 
age, lower percentage of female sub- 
jects, and increased MMS score exhib- 
ited by the demented subgroup with 
increased platelet membrane fluidity 
did not explain the approximate 
threefold reduction in the prevalence 
of focal EEG findings relative to the 
residual patient group. 

Our study population was moder- 
ately to severely demented on aver- 
age, as reflected by a mean MMS score 
of 16.8 (SD, 7.0; range, 2 to 26). All of 
the 49 patients have been followed up 
for at least one year and all have 
exhibited progression of their demen- 
tia symptoms, consistent with the 
diagnosis of Alzheimer’s disease. Our 
EEG findings in patients with Alz- 
heimer’s disease are similar to those 
in other recent reports.“"~" A total of 
73.5% (86/49) of the patients in the 
study group exhibited EEG abnormal- 
ities, and the severity of these EEG 
abnormalities correlated with demen- 
tia severity. Of these patients, 33.3% 
(12/36) had focal abnormalities, 
53.3% (21/36) had generalized abnor- 
malities, and 8.3% (3 of 36) had both. 
Moreover, the group with focal abnor- 





malities, with or without concomitant. 


generalized abnormalities, included 
three times more cases of left-sided 
abnormalities than right-sided abnor- 
malities. A similar left-sided predom- 


inance exists among normal elderly 


control subjects who manifest tempo- 
ral EEG slowing. +5 Therefore, 
while the cause of temporal EEG 
slowing in the elderly is uncer- 
tain,’ the left-sided predomi- 
nanee of these findings in our patient 
group is unlikely to be related to the 
pathophysiology of Alzheimer’s dis- 
ease, 

Previous studies have consistently 
found that the EEGs of patients who 





have multi-infarct demertia are sig- | 


nificantly more likely to reveal focal __ 


abnormalities than those of patients 
with Alzheimer’s disease. 24343 
Therefore, it is tempting to speculate 
that a sizable fraction of the patients 
in our study who had focal EEG find- 
ings had conditions arising from the 
coexistence of occult cerebral infarc- 
tions that occurred withcut evidence 


of stroke based on computed tomo-. 





graphic seans or physical examina- ae 
tion. Indeed, the prevalence of occult > 


multiple cerebral infarctions within 
patients having histologically con- 
firmed Alzheimer’s cisease has been 
reported to be 35%,“ while experience 





at our center suggests a value between “3 


10% and 20%. Both estimates are in 
the range of the proportions of 
patients in our study with only focal 
EEG abnormalities, 24.5% (12/49), or 


focal abnormalities with or without | 


generalized abnormalities, 30.6% (15/ 
49). In addition, a few misdiagnosed 
cases of vascular dementia in patients 
who may have been included in our 
study population with probable Alz- 
heimer’s disease may have contribut- 
ed to the group with focal EEG find- 
ings and would not be expected to 
manifest increased platelet mem- 
brane fluidity.‘ 

Finally, the difference of the EEG 
profiles of patients with increased or 
normal platelet membrane fluidity 
provides further clinical validation 
for these subtypes of Alzheimer’s dis- 
ease. While 18 (85.7% ) of 21 patients 
with increased fluidity had either nor- 
mal EEGs or generalized slowing 
only, 12 (42.9%) of 28 patients with 
normal fluidity had only focal EEG 
abnormalities. Based on these results, 
the inereased fluidity subgroup ap- 
pears to be less heterogeneous than 
the residual subgroup of patients with 
Alzheimer’s disease. 
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: ‘Eightewn patients with chronic 
tammatory. demyelinating polyneuropa- 
‘were studied with evoked potentials 
yssess for evidence of central nervous 
X demyelination. Both visual and 
ain-stem ‘auditory evoked responses 





€ t18 patients, five of whom had 
ntral “nervous system evidence of 
demyelination by MRI. Evoked potentials 
intified four patients with probable 
anterior optic pathway involvement that 
was not demonstrable by MRI. These find- 
ngs continue to support that chronic 
inflammatory demyelinating polyneuropa- 
hy is associated with a central demyelin- 
ating disorder and more importantly 
emphasize the possibility of a common 
pathogenic | ‘mechanism in central and 
peripheral nerve demyelination. 

(Arch Neurol 1988;45: 1014-1016) 











Recent publications" have empha- 
>Y sized that in many cases of chron- 
-ic inflammatory demyelinating poly- 
neuropathy (CIDP), there is an 
accompanying central nervous system 
: (CNS) demyelination. Clinical mani- 
tations of the CNS lesions are 
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a significant number of patients with 
multiple sclerosis (MS) have subclini- 
cal electrophysiologic’® and patholog- 
ic? evidence that favors peripheral 
nerve demyelination. 

We recently reported that magnetic 
resonance imaging (MRI) is a sensi- 
tive method for identifying this cen- 
tral-peripheral infammatory demye- 
linating neuropathy.' The purpose of 
this report is to extend our previous 
observations by comparing evoked 
potentials (EPs) with MRI in the 
same population of patients with 
CIDP. This is pertinent since resolu- 
tion of the MRI may preclude detec- 
tion of smail lesions in the optic 
nerves or brain stem.” Further infor- 
mation about this central-peripheral 
inflammatory demyelinating neuro- 
pathy is of interest since this disorder 
is not yet fully characterized. 


PATIENTS AND METHODS 


Eighteen patients with CIDP, fulfilling 
the diagnostic criteria outlined by Dyck et 
al,’ gave informed consent. Evoked poten- 
tials were obtained using a clinical averag- 
er (Nicolet CA-100€, Nicolet Instrument 
Co, Madison, Wis}. Visual EPs were 
recorded to checkerboard pattern reversal 
stimulation with a 56-min retinal are, 
stimulus rate of 1.868/3, and 250-ms analy- 
sis time (Fig 1). Twe hundred averages 
were recorded and replicated from 0,-F.,. 
The filter banc pass was 1 to 100 Hz. The 
P100 values were considered abnormal if 
they were greater than 113 ms, which is 3 
SDs above the control mean. An interocu- 
lar difference greater than 6 ms was also 
thought to be abnormal. 

Brain-stem auditery EPs utilized mon- 
aural presentation cf rarefaction clicks at 
a 70-dB sensation level intensity with .a 
40-dB contralateral white noise masking. 
The stimulus rate was 11.1/s, the analysis 
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time was 10 ms, and 4000 responses were 
averaged and recorded from C,-A, and 


C,-A, Our normal laboratory values (cone ` 
trol mean + 3 SDs) for I-IH, HI-V, and I-V o ccoo 


interpeak wave latencies were as follows: 


waves I-III, 2.6 ms; waves ITI-V, 2.5 ms; and 7 


waves I-V, 4.8 ms. An interside difference 
greater than 0.6 ms was alse considered to _ 
be abnormal. 

All patients had MRI of the head using a 
1.5-tesla unit (General Electric Signa Unit, 
Milwaukee). Sagittal partial saturation 
images were made with a repetition time 
of 600 ms and an echo- celay time of 20 to 25 
ms. Axial spin-echo images were made — 
with a repetition time of 2500 ms and 


echo-delay times of 20 and 75 ms. Most of > 


the images had a pixel matrix of 256 X 256, 


5-mm-slice thickness, and a field of view of T A 


20 cm. The partial saturation images best- 
displayed the external anatomy of the mid- 
line brain structures. The second spin-echo 
images (75 ms) best displayed the regions 
of high-signal areas in relation to the 
normal white matter. 

Criteria for evidence of CNS demyelin- 
ation was based on the presence of at least. 


three white-matter lesions of high-signal 


intensity greater than3 mm in diameter in 
the periventricular or subcortical white 
matter, corpus callosum, or brain stem.’ 
Similar but less stringent criteria have 
been used by Sheldon et al.” 

The EP data were coded and analyzed 


without knowledge of either clinical or — “3 
MRI findings. Statistical group compari- 


sons were done using a two-tailed t test 
and one-way analysis of variance. 


RESULTS 


The clinical; MRI, and EP data from 
18 patients. ‘with CIDP are summa- 
rized in the Table. Nine of 18 patients 
with CIDP chad abnormal visual 
evoked responses (VERs), with a pro- 
longed latency of P100 values (mean 
+ SE, 124. 5.: + 4.4 ms) compared with 






























Fig 1.—ADncrmal visual evoked response in patient 1 (from Table) with 
prolongec P 100 latency (right eye) and normal response (left eye). 


plantar responses 





5/6/79 None 
6/Miz72 None 
7/0253 None 
8/ W39 None 
9/67/82 None 
10/FYS3 None 
11/M 57 None 
12/F/ 18 None 


14/FY 26 None 
15/Mi53 None 
16/M i7 1 None 
17/F/86 None 
18/F/72 None 


“CIDP incicates chronic inflammatory demyelinating polyneuropathy; MRI, magnetic resonance imaging; 
CNS, central nervous system; Abn, abnormal (abnormalities are defined in ‘‘Patients and Methods” section); 


and N, normai. 


controls (mean + SE, 99.1 + 3.2 ms). 
There was not a significant difference 
in the ages of patients with normal 
VERs (mean + SE, 56.3 + 6.8 years) 
compared with patients with abnor- 
mal VERs (mean + SE, 54.1 + 5.8 
years), suggesting the difference was 
not due ze an artifact of age. Of the 
nine patients with abnormal VERs, 
five had abnormal (MRI-positive) and 
four hac normal (MRI-negative) 
studies. There were no significant dif- 


Areh Neumi—vVol 45, Sept 1988 


Cheracteristies of Patients With CIDP and Central Demyelination on MRI" 


Patien./Sex/ Clinical Signs of 
Age. y CNS Disease MRI VER BAER 
1/E/26 Spastic paraparesis and optic Abn Abn N 
neuritis 
2/8 5s Spastic paraparesis and optic Abn Abn Abn 
neuritis 
3/E/42 Ataxia, optic neuritis, Abn Abn Abn 


hyperreflexia, and extensor 


4/6/78 Spastic paraparesis Abn 


z 
z 
pa 


Abn Abn 

Abn Abn N 
Abn N N 
N Abn N 
N Abn N 
N Abn N 
N Abn N 
N N N 
N N N 


N N N 
N N N 
N N N 
N N N 


ferences between P100 latencies that 
compared MRI-positive (mean + SE, 
125.5 + 5.3 ms) and MRI-negative 
(mean + SE, 123.7 + 7.5 ms) groups. 
In one case of CIDP, MRI provided the 
only finding indicative of CNS 
involvement. Four of the patients 
with CIDP and abnormal VERs had 
neither clinical nor MRI signs of CNS 
demyelination. 

Brain-stem auditory evoked re- 
sponses were abnormal only in the 
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Fig 2.—Abnormal brain-stem auditory evoked response in patient 3 
(from Table) with prolongation of l-V and Ill-V interpeak wave latencies 
(AS indicates left ear). 


presence of abnormal VERs. The 
abnormalities consisted of prolonged 
unilateral I-V and IlI-V interpeak 
wave latencies 3 SDs above control 
mean (Table, patient & Fig 2); inter- 
side asymmetry in waves I-V and III- 
V (Table, patient 2); and prolonged 
unilateral waves I-III interpeak laten- 
cies (Table, patient 4). 


COMMENT 


Using EP criteria, a CNS pathologic 
condition was identified in the optic 
pathways in nine of 1€ patients with 
typical CIDP. Clinical manifestations 
of CNS demyelination were present in 
four of the 18 patients, and six 
patients had abnormal MRI scans 
(Table). In the group at large, VERs 
appeared to be more sensitive than 
MRI in detecting central demyelin- 
ation, although one patient with nor- 
mal EPs and no clinical signs of CNS 
disease had an abnormal MRI scan. 

The sensitivity of VERs in patients 
with CIDP parallels the experience in 
patients with MS, with particular ref- 
erence to the anterior optic path- 
ways.” It seems likely that the cur- 
rent MRI technology lacks a high 
degree of resolution for these anterior 
pathways, and the current study indi- 
cates that in patients with CIDP, asin 
patients with MS, multimodality test- 
ing is especially important for the 
detection of occult white-matter 
lesions. This informatian is applicable 
to prospective studies that attempt to 
establish the degree of overlap 
between central and peripheral ner- 
vous system demyelination; this is a 
specific issue that has not been 
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addressed by this or previous 
studies.'? Patients for this study were 
not randomly chosen since those 
patients with clinical signs were 
deliberately recruited, and some 
patients have been the subject of a 
previous report.' 

An important strength of this 
report is that it further supports the 
existence of a central-peripheral 
inflammatory demyelinating neurop- 
athy. Not only are there clinical fea- 
tures of an MS-like picture in patients 
with CIDP!” but now we have strong 
supporting evidence on the basis of 
EPs and MRI. In fact, other authors 
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have reported abnormal EPs in 
patients with clinical features indica- 
tive of this overlapping central and 
peripheral demyelinating neuropa- 
thy!" It is also of considerable 
interest that EPs, including VERs, 
brain-stem auditory evoked re- 
sponses, and somatosensory evoked 
responses, are also abnormal in 
patients with Guillain-Barré syn- 
drome (GBS),™*” ie, the acute form of 
inflammatory demyelinating polyneu- 
ropathy. This further emphasizes con- 
siderations toward a common patho- 
genic link between acute (GBS) and 
chronic (CIDP) infammatory demye- 
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medical record reviews, and these 
invariably lack precise descriptions of 
such an episode.” Third, all earlier 
studies have been uncontrolled, with 
one exception.® It is important to con- 
trol for the mere effect of being inter- 
viewed about previous headaches 
after an emergency admission to hos- 
pital, particularly in case of a stroke. 

We therefore prospectively studied 
a series of patients with aneurysmal 
SAH, as well as two control series, to 
document the incidence and clinical 
characteristics of forewarning head- 
ache. 


PATIENTS AND METHODS 


From January 1986 to June 1987, we 
studied 30 consecutive patients with signs 
and symptoms of SAH who were admitted 
within seven days. In all patients, com- 
puted tomographic (CT) scanning demon- 
strated blood in the basal cisterns or fis- 
sures, and an aneurysm was confirmed by 
angiography cr autopsy. All patients were 
extensively imterviewed according to a 
standard pro forma, with emphasis on 
previous episodes of sudden and unusually 
severe headache. If a patient was unable to 
describe the symptoms adequately, we 
interviewed a near relative. When such an 
antecedental event was recalled, we ana- 
lyzed its nature, location, interval to the 
first-recognized SAH, activity during 
onset, and associated features (vomiting, 
loss of consc:ousness, neck stiffness, or 
diplopia). 

To assess possible delays in referral, we 
asked if medical advice had been sought 
and what probable diagnosis had been 
made by the attending physician. We 
recorded the level of consciousness at 
admission according to the Glasgow Coma 
Scale, and documented outcome at three 
months after the onset of SAH. 

Two control series were studied: (1) 20 
patients with :schemic stroke, of compara- 
ble age and sez, and (2) 100 patients admit- 
ted to the department of surgery, internal 
medicine, or orthopedics, without any neu- 
rologic disorder. 

All interviews were done by one person 
(R.D.V.). 


RESULTS 


Of the 30 consecutive patients with 
a proven aneurysmal SAH, 13 













































patients (48%; 95% aiie infek 
val, 25% to 62%) recalled a brief. 
period of an unusual severe sudden 
headache similar to their admission 
headache. In contrast, only one of he 
20 patients with ischemic stroke (5% 
and none of the 100 controls e3 
enced such an episode. These differ- 
ences are statistically significant 
(Fisher’s exact test P= .003- ka 
P < .001, respectively). 

The onset was witkin-a second: in 
ten of the 13 patients with SAH and 
within a few minutes in the three 
other patients. Only cne of the 13 
patients had two episodes. The other 
characteristics of these forewarn 
headaches are summarized in Table 
In most patients, the headache was 
unilateral or occipital, and in half of | 
these, it radiated to the neck. There 
was no association between the site of- 
the aneurysm and the location of the - 
headache at the onset.. Accompanying 
symptoms were reported in only half - 
of the patients. No patients reported - 
weakness or visual disturbances. . 
Activities that preceded the warning 
headache were not typical since half- 
of the patients were at rest during the 
onset of the warning headaches. There | 
was a marked variation in the dura- 
tion of the warning headache, but in. 
all cases but one, it subsided in a day 
or two. $ 

We compared the clinical features 
at admission in the patients with fore- 
warning headaches and those without 
a previous episode {Table 2). There 
were no marked differences in age, 
sex, and Glasgow Coma Score ato 
admission. o 

The outcome after tree monis 
was slightly worse in patients with a 
warning headache, but the differences 
did not reach statistical significance — 
in this sample. At the time of their 
preceding headache, seven of the 13 
patients sought medical advice. 
Whether or not a general practitioner 
was called did not clearly depend on 
the relative severity of the headache 
or the presence of associated features. 
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*SAH indicates subarachnoid hemorrhage. 
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‘he provisional diagnoses of the fami- 
y physicians were as follows: exer- 
ion, one; influenza, one; hyperten- 
ion, two; and no explanation, three. 
n retrospect, only three of these pa- 
ients were satisfied with their physi- 
ians’ explanations at that time. 


- COMMENT 


This study demonstrates that in 
atients with aneurysmal SAH, a 
reful history uncovers in one fourth 
o one half of all cases the occurrence 
f a clearly defined episode that 
lmost certainly indicates a previous 
morrhage. All patients recalled a 
dden and overwhelming headache 
f a kind that was never experienced 
before. These warning headaches 
asted a few days, were always local- 
ized, and were infrequently associated 
: with. accompanying symptoms. These 
ndings confirm earlier reports that 
-warning headaches in SAH frequently 
occur. King and Saba’ noted similar 
-antecedent symptoms in 60% of 175 
jatients. with SAH. Two thirds of the 
atients with this forewarning head- 
che had associated signs and symp- 
oms. Okawara™“ reported warning 
symptoms i in 48% of 112 patients with 
AH but unfortunately included non- 
pecific symptoms, such as diarrhea, 
omnia, fever, and depression. How- 
ver, all these earlier reports lacked 
ria, were based on retro- 

poctive "medica ‘record reviews, or 
did not compare. ‘patients with SAH 
with stroke ‘Populations or normal 
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Table 2.—Level of Consciousness at 
Admission, Site of Aneurysm, and 

Outcome, in: Patients With and Without 

Warming Headache 









Warning Headache 















No 
(n = 17} 


Yes 
(mn = 13) 









Mean age, y 









Sex, No. 
M & 9 
F 7 8 






Glasgow Coma 
Score at admission 
* 








Site of aneurysm 





























































Carotid artery 7 2 
Anterior 

communicating 

artery 3 3 
Middle cerebral 

artery 0 9 
Posterior 

circulation 3 3 

Outcome after 3 mo 

Good recovery 5 11 
Moderate 

disability 6 3 
Severe disability 





Dead 


* SAH indicates subarachnoid hemorrhage. 


controls.”'* Recently, Gorelick et al‘ 
compared headache features in SAH 
with those in other acute cerebrovas- 
cular diseases. They reported that 
sentinel headache most frequently 
occurred in SAH. The premonitory 
headache was sudden, disabling, and 
unlike any other headache. However, 
their patients were not questioned in 
detail. 

It is a matter of speculation what 
happens precisely during such an epi- 
sode. One explanation is a minor 
hemorrhage that is confined to the 
aneurysmal wall. Histopathological 
features support this theory, as one 
postmortem examination showed old 
blood pigment in phagocytes adjacent 
to the aneurysmal sac. In this case 
report, a patient experienced a sud- 
den, severe headache six weeks before 
death. Death was due to a massive 
intracerebral hemorrhage from a rup- 
tured middle cerebral artery aneu- 
rysm. Another patient showed clear 
cerebrospinal fluid on lumbar punc- 
ture and normal CT sean findings, but 
had an aneurysm and impressive 
vasospasm on angiography.” 

The alternative explanation is that 
these episodes represent a true SAH, 
but with a mild course. Lumbar punc- 
ture on CT scanning at that time 
might demonstrate fresh subarach- 
noid blood? 

Many reviews of the natural history 
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ition of the warning 
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picture.'* Prompt referral and clipping © 





of the aneurysm should improve mor- 


tality and morbidity. However, al- 
though warning headaches seem to be 
clearly different from other headaches 
because of their sudden and un- 
expected nature, not all patients with 
such headaches have a hemorrhage." 
Finally, our study showed that, at 
most, half of the patients have warn- ` 
ing leaks and that only half of those > 
consult their physician. This means 

that efforts to alert general physicians 

to the recognition of sudden headaches _- 
should be accompanied by measures = 
directed at the general publie. Wheth- - 

er such programs actually increase the 
possibility of diagnosing these sentinel 
hemorrhages remains to be shown in a 
prospective study. 








We thank Ellen Budeiman-Verschuren and 
Marian Schipper for secretarial help, Ingeborg 
van der Tweel for statistieal advice, and Corne- 
lius A. F. Tulleken, MD, for his cooperation and 
critical review of the manuscrip:. "o 
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Lithium-Induced Downbeat Nystagmus 


Douglas P. Williams, MD; B. Todd Troost, MD; Jack Rogers, MD 


@ Two patients who were treated with 
lithium for psychiatric illness developed 
primary position downbeat nystagmus. 
Previous reports have suggested that lith- 
ium causes this type of nystagmus, but 
other known causes were present in most 
cases. Several months after stopping the 
lithium, one patient had marked resolu- 
tion, while the second patient had only 
minimal improvement. Valproate sodium 
proved to be useful in suppressing the 
nystagmus in the second patient. Lithium 
carbonate is a cause of primary position 
downbeat nystagmus. The nystagmus 
may be permanent or require several 
months of abstinence for improvement. 

(Arch Neurol 1988;45:1022-1023) 


e believe that lithium carbonate 

is a cause of primary position 
downbeat nystagmus. The induced 
nystagmus may be reversible or per- 
manent. Prior series have implicated 
lithium as a possible cause when other 
causes were excluded.'* Several arti- 
cles also report this association, but 
concomitant metabolic abnormalities 
or polypharmacy make it difficult to 
name lithium as the culprit with cer- 
tainty.'°* Gracia et al? described a 
patient with manic-depressive illness 
whose symptoms and signs correlated 
with serum lithium levels. The nys- 
tagmus disappeared on drug with- 
drawal. No other contributing causes 
for the nystagmus were found. Cop- 
petto et al' also described a patient 
whose nystagmus developed while on 
lithium but coexistent hypomagne- 
semia, a possible cause, was present. 
We describe two patients who 
developed primary position downbeat 
nystagmus while receiving lithium 
carbonate. The first patient’s symp- 
toms resolved after cessation of lithi- 
um while remaining on haloperidol— 
previously synergism between these 
drugs had been suspected.* Our second 
patient had some improvement ini- 
tially, which later stabilized. Treat- 
ment of the patient with valproate 
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sodium resulted in a moderate reduc- 
tion in her symptoms. 


REPORT OF CASES 


Case 1.—A 39-year-old woman with 
manic-depressive symptoms was given 900 
mg of lithium carbonate per day and 5 mg 
of haloperidol per day. Five weeks after 
initiation of therapy she experienced a 
“jiggling of her eyes” but she did not seek 
attention for five more years and her 
visual symptoms progressively worsened 
to the point that she was unable to drive or 
to read. On initial evaluation she com- 
plained of a recent worsening of her symp- 
toms, including poor night vision, difficul- 
ty with balance while walking down steps, 
and difficulty with driving. She also stated 
that she had to move material very close to 
her eyes to read. 

Marked primary position downbeat nys- 
tagmus was noted on neuro-ophthalmolog- 
ic examination. The nystagmus was sharp- 
ly accentuated by downward oblique gaze 
both to the left and to the right. It was 
dampened by upgaze. Her near visual acu- 
ity was 20/40 OU with corrective lenses but 
a +3 lens increased this to 20/15 OU. 
Pupils, fields, and fundi were normal. Neu- 
rologic examination was normal except for 
unsteady tandem gait. 

Results of serum chemistry studies and 
magnesium levels were within normal lim- 
its; serum lithium level was 0.9 mmol/L. 
Magnetic resonance imaging revealed no 
abnormality of the brain stem or cervico- 
medullary junction. 

The patient’s lithium treatment was dis- 
continued and her haloperidol therapy was 
reduced to 0.5 mg/d after consultation 
with the psychiatry service. Gradually, 
after several months, the patient’s nystag- 
mus and symptoms improved. She was 
seen at monthly intervals. Ten months 
later primary position downbeat nystag- 
mus was only perceptible during fundus- 
copic examination. It was still accentuated 
by gaze down and to the left (Fig 1) when it 
could be observed on external examination. 
Gaze-evoked nystagmus was present and 
was felt to be due to haloperidol therapy. 
She had marked improvement in her visual 
complaints and she was readily able to 
read, shop, and resume driving. 

CASE 2.—A 54-year-old woman with 
manic-depressive illness had been receiv- 
ing lithium carbonate (900 mg/d) and thio- 
ridazine (25 mg/d) for some time. She had 
abrupt onset of nystagmus and oscillopsia 
and she felt that her problems were due to 
a refractive error and sought eye examina- 
tion. She was referred to a local neurolo- 
gist who performed a metabolic workup 
and a magnetic resonance imaging of the 
cervicomedullary junction. All test results 
were normal. A 30-day trial off lithium 
had no effect on her symptoms. 

On our initial evaluation, the patient, 
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who was again receiving lithium, com- 
plained of difficulty driving and reading. 
She had learned to tilt her head directly 
forward and back to decrease her nystag- 
mus to read or to drive. She had no other 
neurologic complaints. 

On physical examination she had normal 
pupils, fundi, and visual acuity. Primary 
position downbeat nystagmus was present, 
accentuated by down and oblique gaze, 
especially in the left oblique position. The 
nystagmus was dampened on upward gaze. 
No evidence of other abnormal eye move- 
ments was present. The remainder of the 
neurologic examination was normal. 
Another magnetic resonance imaging 
showed no evidence of demyelinating dis- 
ease or brain stem disorder. 

The lithium therapy was stopped and the 
thioridazine treatment maintained. After 
six months the patient had only a minimal 
change in her symptoms or degree of nys- 
tagmus. Treatment with baclofen (30 
mg/d) was begun and the dose was 
increased to 80 mg/d over several weeks 
with no beneficial effect. At that time 
baclofen was stopped and treatment with 
valproate sodium (500 mg/d) was started 
with an increase in the dosage to 1000 
mg/d. The patient had a marked decrease 
in her nystagmus and much less difficulty 
with her oscillopsia. Thereafter she was 
documented by eye movement recordings 
(Fig 2) and followed up for two years, with 
no subsequent change but continuing func- 
tional improvement. 


COMMENT 


Primary position downbeat nystag- 
mus is defined as nystagmus with the 
fast phase downward while in prima- 
ry position.’ Characteristically it is 
accentuated by downward oblique 
gaze. Often upgaze dampens it, 
though this is variable. Visual com- 
plaints are frequent but poorly 
described with this disorder.’ The 
visual problem may be described as 
“blurred” or the visual environment 
may seem to move in a slow downward 
vertical direction or difficulty with 
visual tasks is mentioned. Often 
patients will notice the accentuation 
of their symptoms in downward and 
oblique gaze, hence the problems with 
walking down stairs. Often the 
patient believes there is a need for 
new glasses, but some complain of 
“jerking of the eyes.” 

Downbeat nystagmus has neurolog- 
ic significance. Most patients have a 
disorder of the lower brain stem.’ The 
most common disorders are Arnold- 
Chiari malformations and the spino- 
cerebellar degenerations. Multiple 
sclerosis is also a cause. A variety of 
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Fig 1.— “ase 1. Top, Electro-oculogram shows no horizontal eye movement of left eye. Bottom, 
Two beass of horizontal downbeat nystagmus in primary position, but major increase in persistent 
downbee& mystagmus during left and downward gaze. Nystagmus is identical to that seen in 
primary position when patient was first examined. 
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Fig 2.—Caese ®. Electro-oculogram demonstrates persistent but irregular downbeat nystagmus 
after patient nad been without lithium for 1% years. 


metabelic causes have been reported: 
phenytoin, carbamazepine, hypoma- 
gnesemia, alcohol intoxication and 
withdrawal, and lithium.*” 
Neunologic side effects of lithium 
include trenmlousness, altered gastro- 
intestinal motility, seizures, organic 
brain syndremes, extrapyramidal dis- 
orders. anc ‘he neuroleptic malignant 
syndrome. Lithium and haloperidol 
synerg@sm producing permanent neu- 
rologic sequelae was reported in four 
cases ky Cehen and Cohen.‘ Two of the 
patienss described had vertical nys- 
tagmus and opsoclonus, respectively. 
Lithium and neuroleptic synergism 
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has been reviewed by Spring and 
Frankel.” It appears that lithium and 
haloperidol can cause hyperpyrexia, 
extrapyramidal rigidity, and irrevers- 
ible tardive dyskinesia. We doubt that 
this synergism was present in case 1. 
The patient’s symptoms resolved after 
cessation of lithium while being main- 
tained on haloperidol and no other 
symptoms were present. 

Also in Spring and Frankel’s” 
review they state that thioridazine 
increases the incidence of pure lithi- 
um toxicity, possibly through increas- 
ing intracellular lithium levels. We 
doubt that thioridazine was responsi- 
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ble for our second patient’s persistent 
downbeat nystagmus. 

Periodic alternating nystagmus is a 
horizontal jerk nystagmus that peri- 
odically changes its direction. Though 
a variety of causes are known, it 
shares with downbeat nystagmus a 
relationship to disorders of the cervi- 
comedullary junction. Baclofen is 
known to abolish periedic alternating 
nystagmus, the only example to date 
of a drug having a beneficial effect on 
nystagmus. However, a high dose of 
baclofen had no benefit in case 2. 
Valproate sodium has been reported 
to be beneficial in palatal myoclonus.” 
Ocular myoclonus is a nystagmus that 
is associated with palatal myoclonus. 
Though a beneficial effect of val- 
proate on ocular myoclonus has not 
been reported, our attempt in treating 
downbeat nystagmus was successful. 

We believe lithium to be a cause of 
reversible or permanent downbeat 
nystagmus. Prolonged abstinence 
from lithium for up to six months or a 
year may be necessary to produce 
improvement. Further improvement 
may be achieved with valproate 
sodium. 
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SYMPOSIUM FORMAT 
WORKSHOPS: (Neurostirgeons and Orthopaedic Sur- 
geons in separate workshaps:)The Midas Rex Hands-On 
Workshops will be held eäëh day from 7:30 a.m. to 1:30 
p.m. The workshops will emphasize a series of hands-on 
exercises, utilizing appropriate animal bones, skeletal 
bones, bioplastics, and biometals. 
NEUROSURGEONS-—intensive. dissection skills for bone- 
work of the cranium aad spine, ‘including attention to 
bioplastics and biometals applicable to neurosurgery. 
ORTHOPAEDIC SURGEONS=dissection in small bones, 
large bones, spines, jointré} jlacement, revision surgery, 
methylmethacrylate; polyet thylene, and biometals, in- 
cluding broken stem extraction. T 


CREDITS: C.M.E. credit available 


ACCOMMODATIONS: Sheraton Islander Inn & Confer- 
ence Center, Goat Island; Newport, Rhode Island 02840. 
Phone: (401) 849-2600... 


ENROLLMENT: Send letter and check payable to 
“Newport Symposium.’ Surgeon—US $965.00; Resident- 
US $585.00 (with letter from Department Head): All Cper- 
ating Room Personnel (RN/ORT /PA/Other)— US $250.00. 

Mail to: 

Midas Rex Institute, 2929 Mics Street Fort Worth, TX 75111. 
Phone: (800) 433-7639, (817) 831-2604 


*Over 6,000 enrollees have completed Midas Rex Hands-On Workshops. 
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NEUROLOGIST 
IOWA OPPORTUNITY CHILD NEUROLOGIST 


3 | Fargo Clinic—MeritCare is offering opportunities in adult 
Neurologist and pediatric neurology. Interested individuals would be 


joining a department of seven in a 230 physician 
Neurologist to join as practice associate. multispecialty group practice. Expertise in electrodiag- 
BE/BC. Progressive, family oriented community. nostics would be essential, and responsibilities would 
include participation in consultative services and in- 
patient neurology, although outpatient services predom- 
Contact: inate. Neurologists are actively involved in MS, MD, and 
oa SCI clinics. The full range of diagnostic equipment is 
Leonard Graivier, M.D. available, including MRI. 
1-800-336-2575 Our community has a population of 130,000 and 
8505 Freeport Parkway, Suite 130 provides a wide range of cultural and recreational 
Irving, Texas 75063 opportunities. There are three colleges and universities 
(214) 929-4779 in the metro area, and the Minnesota lakes region is only 
30 minutes away. 


Specialists In Assisting The Physician In Transition Please respond with 
nme CV in confidence to: 
h Dr. Charles Anderson 
gn Fargo Clinic Fargo Clinic—MeritCare 


Box 2067 
Fargo, ND 58123 


Excellent earning potential. 
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Evidence for Right-Hemisphere Involvement 
in Recovery From Aphasia 


Andrew C. Papanicolaou, PhD; Bartlett D. Moore, PhD; Georg Deutsch, PhD; 
Harvey S. evin, PhD; Howard M. Eisenberg, MD 


@ Cortical evoked potentials and di- 
chotic stening test scores were used to 
assess hæextent of activation of the two 
cerebra hemispheres during various lan- 
guage ass in a group of 21 recovering 
aphasics, 15 nonaphasic patients with 
right-hemisphere stroke, and 17 normal 
volunteers im agreement with previous 
findings, both measures suggest greater 
right-hemi- phere activation during lan- 
guage pro<essing in the recovering apha- 
sics than im ronaphasic patients and nor- 
mal subjects. These data support the view 
that restitution of language entails reor- 
ganizatiors cf brain function with in- 
creased participation of the nondominant 
hemispnee. 

(Arce Nauro! 1988;45: 1025-1029) 


Ore of -everal hypotheses that have 

been advanced to explain restitu- 
tion o language following left-hemi- 
sphere (LH) injury is that homotopic 
structare of the noncompromised 
right aemisphere (RH) are utilized to 
a greater extent fer language process- 
ing. This hypothesis, first attributed 
to Wernitke, has been entertained by 
several mvestigators since the last 
century, neluding Henschen,' Luria,’ 
and Ges hwind,’ and has been sup- 
portec by several lines of evidence. As 
early as 1893, Gowers‘ observed that 
recoveree aphasics who had sustained 
LH injuries suffered relapse after 
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receiving new lesions in the RH. Sim- 
ilar observations were made by Niel- 
sen’ and Kinsbourne.’ The latter 
studied the effect of intracarotid 
injection of barbiturates in three 
aphasics with LH lesions. He found 
that although injection into the left 
carotid artery did not worsen speech, 
injection into the right carotid 
resulted in arrest of speech in two of 
the three patients. 

Indirect yet equally compelling evi- 
dence for RH involvement in restitu- 
tion of language derives from the 
study of left hemidecortication or 
hemispherectomy in infants and very 
young children who develop apparent- 
ly normal language ability.” Cases 
such as the one reported by Cum- 
mings et al,” in which a 54-year-old 
patient recovered from global aphasia 
though he sustained total destruction 
of the temporoparietal region of his 
LH, have also supported the possibili- 
ty of greater RH participation. 

To evaluate experimentally this 
hypothesis of hemispheric reorganiza- 
tion, we have employed evoked poten- 
tials (EPs) as indexes of task-specific 
hemispheric activation in the context 
of a probe paradigm.’ This entails 
recording of EPs to a sensory “probe” 
stimulus (a tone, click, or flash) dur- 
ing a control condition in which the 
subjects simply attend to this stimu- 
lus and during conditions in which the 
subjects ignore the stimulus and are 
engaged in various cognitive tasks. 
The amplitude of the major probe EP 
components recorded over LH and RH 
sites is maximal and bilaterally sym- 
metrical during the control condition 
but is asymmetrically reduced during 
the cognitive tasks. Specifically, we 
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have observed greater LH attenuation 
of EP amplitudes in a variety of lan- 
guage tasks and greater RH attenua- 
tion during visuospatial tasks in nor- 
mal right-handed adult subjects." 
We have interpreted the degree of 
reduction of probe EP amplitude in a 
hemisphere as an indicator of its rela- 
tive engagement in the particular cog- 
nitive task. This interpretation rests 
on the assumption that greater hemi- 
spheric activation during a task tends 
to reduce resources available for pro- 
cessing the probe stimulus. In fact, 
more direct measures of hemispheric 
activation during a task have sup- 
ported this assumption; that is, rises 
in regional cerebral metabolic activity 
reflected in regional cerebral blood 
flow correspond to attenuation of the 
probe EP in the same regions." 

To address the question of RH 
involvement in restitution of lan- 
guage, we have tested the hypothesis 
that recovering aphasics display 
greater reduction of the probe EP 
amplitude in the RH than in the LH 
during language tasks, a pattern 
opposite to that found in normal dex- 
tral subjects. In the first study,” we 
examined six patients who had recov- 
ered from aphasia following LH inju- 
ry, six nonaphasics who had sustained 
diffuse head injury, and eight normal 
volunteers. Evoked potentials in 
response to a click stimulus were 
recorded bilaterally during a control 
condition and during a verbal encod- 
ing task that involved memorization 
of a list of common words. We found 
that whereas the normal control sub- 
jects and the nonaphasic patients dis- 
played greater LH attenuation of the 
probe EPs during the verbal task, all 
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Table 1.—Clinical and Demographic Data for Patients* 


Original 
Diagnosis 


Etiology and 
Summary of 
CT Findings 


Aphasics With Left-Hemisphere Damage 


Time 
After WAB 
Patient No./ Education, Stroke, Score 
Sex/Age, y y mo at Test 
1/M/30 36 98 
2/M/65 12 7 99 
3/M/61 13 47 95 
4/F/20 13 5 95 
5/F/45 12 32 96 
6/F/62 12 48 88 
7/M/64 12 14 51 
8/M/49 14 59 89 


9/F/61 


10/M/64 





Nonfluent CHI, left temporal contusion, 


SAH in sylvian fissure 





Nonfiuent Left temporal aneurysm 

Nonfiuent Left MCA temporoparietal infarct 

Nonfiuent CHI, left posterior parietal 
contusion 

Wernicke Left PCA aneurysm, SAH in 
perisylvian area 

Nonfiuent Large infarction in left perisylvian 
area 

Nonfluent Left aneurysm of MCA 

Nonfiuent Left infarct in frontotemporal 


area 


Global Left MCA aneurysm, decreased 
density in left perisylvian 


fissure 
Nonfiuent 


Left parietal aneurysm, 
decreased density area in 
sylvian fissure 





11/F/39 6 1 96 Nonfiuent CHI, left temporoparietal 
hematoma 
12/F/78 8 19 18 Nonfluent Left MCA infarct 
13/M/20 12 3 100 Nonfiuent CHI, left frontotemporal 
contusion 
14/F/17 10 35 99 Nonfiuent CHI, left temporo-occipital 
contusion 
15/M/53 16 49 40 Nonfiuent Left MCA aneurysm 
16/M/51 20 70 94 Nonfluent Left infarct in temporoparietal 
area of sylvian fissure 
17/M/56 20 96 79 Nonfiuent Left infarct in temporoparietal 
area 
18/M/63 12 41 88 Nonfluent Left aneurysm in temporoparietal 
area of MCA 
19/F/32 12 18 77 Global Large infarct of left MCA 
20/M/62 14 66 89 Nonfiuent Left aneurysm in frontotemporal 
area 
21/M/65 14 96 92 Nonfiuent Left infarction of MCA in 
temporoparietal area 
Mean 50.3 12.9 36.5 77.5 
Nonaphasics With Right-Hemisphere Damage 
1/M/51 91 Right infarct of MCA affecting 
externa! capsule 
2/M/77 12 12 98 A Right frontal TIAs 
3/M/58 10 57 100 Small infarct in right 


4/F/55 





© rs 
Ea [AS] 
O D 
oe ol, 
O O 
O 


5/F/43 8 32 100 
6/F/51 14 3 99 
7/F/50 12 2 100 
8/M/61 o 
9/F/40 18 12 100 
10/M/70 11 27 100 
11/F/48 

12/F/48 13 15 98 
13/M/62 16 47 97 
14/M/57 17 4 99 
15/F/64 7 11 89 
Mean 55.7 12.0 18.5 98.0 


*WAB indicates Western Aphasia Battery; CT, computed tomography; CHI, closed head injury; SAH, 
subarachnoid hemorrhage; MCA, middle cerebral artery; PCA, posterior communicating artery; TIA, transient 


ischemic attack; and CVA, cerebrovascular accident. 
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frontoparietal area 
Right carotid artery occlusion, 


infarct in right parieto-occipital 
area 


Right temporal infarct of MCA 


ot Right temporoparietal CVA, 
occlusion of MCA 


Right occipital infarct 
Right aneurysm of posterior MCA 
Right temporoparietal infarct 
Right occipital infarct 
Right MCA occlusion 

s$ Right CVA in area of MCA 
Right frontoparietal infarct 


Right infarct in area of basal 
ganglia (vertebral artery) 


CVA in right basal ganglia 


recovered aphasics showed the oppo- 
site pattern of greater RH attenua- 
tion, suggestive of greater involve- 
ment of their RH in that language 
task. 

In a second study,” we replicated 
these findings with a group of 11 
recovering aphasics sustaining LH 
strokes, ten recovered dysarthrics 
also sustaining mild LH strokes, ten 
nonaphasic patients with RH stroke, 
and 11 normal control subjects. Our 
results again showed greater task- 
specific RH activation in recovering 
aphasics and, to a lesser degree, 
dysarthric patients, and greater LH 
activation in both patients with RH 
stroke and normal controls. In addi- 
tion, using a dichotic listening proce- 
dure, we observed that whereas the 
normal subjects and nonaphasic 
patients displayed the expected right 
ear advantage (REA) in repeating syl- 
lables presented simultaneously to 
both ears, the recovered aphasics dis- 
played a shift toward left ear advan- 
tage (LEA), also suggestive of hemi- 
spheric dominance shift.” We also 
documented increasing RH involve- 
ment in some of these patients using 
regional cerebral blood flow during a 
phonologic target detection task.” 

The purpose of this study was to 
extend these EP and dichotic listening 
findings using four tasks that sample 
both production and perception 
aspects of language processing using a 
larger series of aphasic and non- 
aphasic patients. Specifically, we 
wished to ascertain the generalizabili- 
ty of our previous results of greater 
RH involvement to language recovery 
at large. Therefore, we anticipated a 
greater degree of attenuation of probe 
EP amplitudes in the RHs of most 
recovering aphasic patients during all 
the tasks as well as a shift toward 
LEA during the dichotic listening 
task. 


SUBJECTS AND METHODS 
Subjects 


Two groups of patients and a group of 
normal controls, all dextral adults of both 
sexes, were tested. All patients had been 
admitted to our hospital or Hermann Hos- 
pital of the University of Texas Medical 
School in Houston to be treated for cere- 
brovascular episodes or head injury. The 
first group consisted of 21 patients, origi- 
nally diagnosed as aphasics, who had sus- 
tained unilateral LH lesions verified by 
computed tomography. All of these 
patients had recovered much of their lan- 
guage by the time of the present study. The 
second group consisted of 15 patients sus- 
taining RH lesions of comparable severity 
who had never experieneed any language 
deficits. The control group consisted of 17 
normal volunteers. Some of these individu- 
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als had alse participated in one of our 
earlier stadies.~~ Table 1 summarizes the 
clinical and demographie data for each 
patient. The centrol subjects were seven 
men and ten women averaging 52.3 years 
im age and 14 years of education, thus 
approximating the mean age, length of 
education, and propertion of males to 
females of the two patient groups. Table 1 
also shows each patient’s score on the 
Western Aphasia Battery (WAB),” which 
was usec to assess their linguistic skills 
prior to EP and dichctic listening testing. 
As the WAB scores indicate, the originally 
aphasic patients had attained various lev- 
els of linguistic recovery. Five of them 
were quise impaired at the time of testing, 
nine hadwecovered to within normal range 
(ie, WAS seore =93.8)," and the rest 
showed mtermediate degrees of impair- 
ment. 


Procedures 


Following completien of testing with the 
WAB, the dichotic listening test (to be 
discussed below) was administered and 
EPs were reconded frem each individual in 
an isolaved room using a data collection 
and redactien system (Nicolet Med-80). 
The prove stimulus was a 1000-Hz tone 
witha rise-fall time of 9.9 ms anda plateau 
of 30 ms The sones were presented binau- 
rally at a 6%-dB sound pressure level over 
stereo headphones (Realistic NOVA 40) at 
a rate of 11 tones per second under five 
different eonditions. These five conditions 
were presented in a different random order 
fer each patient and normal subject. An 
averagec EP to 200 repetitions of the tone 
stimulus was obtained for each hemi- 
sphere owring each condition. Recordings 
were made using gold electrodes ‘pasted 
over thetemperal areas (T3 and T4 accord- 


EP Amplitude Ratio Score (Task /Contral) 


Lott 


Hemisphere 


Fig TEA RS r potential (EP) amplitude ratio scores for each 
hemisphere ard group over all language tasks. Solid squares indicate 





ing to the International 10-20 System) with 
linked ear reference and a forehead elec- 
trode as a ground. Signals were filtered 
on-line between 0.1 and 30 Hz. 

During the control condition, the task of 
both patients and subjects was simply to 
attend to the probe stimulus. In a second 
condition (verbal encoding), the partici- 
pants were presented with a list of 20 
low-imagery, high-frequency common 
nouns at a rate of approximately 0.5 words 
per second and were instructed to attempt 
to memorize the words. The list was 
repeated five times without interruption. 
In addition to the words, the probe stimu- 
lus was also presented over the head- 
phones as before, but was irrelevant to the 
task (ie, subjeets were instructed to ignore 
the tones and concentrate on memorizing 
the words). Subjects were tested immedi- 
ately after presentation of the word list by 
free recall to ensure compliance with the 
task. 

The third condition (phonologic target 
detection) invelved presentation of a list of 
unrelated and unrepeated words spoken at 
0.5 words per second, including, at irregu- 
lar intervals, words containing the phone- 
mic complex /br/. The subjects’ task here 
was to attend to the words and signal the 
occurrence of the target sound by speaking 


the word aloud. 

The fourth condition (semantic target 
detection) involved presentation of a dif- 
ferent word list and the task was to detect 
and signal, as before, the occurrence of 
words belonging to a semantic category 
(names of birds), also randomly inter- 
spersed throughout the list. 

The fifth condition (shadowing) involved 
the presentation of a similar word list, and 
the task of the subjects and patients was to 
repeat each word as they heard it. 

In all tasks, the aphasic patients scored 
the lowest, followed by the nonaphasic 
patients; the normal control subjects 
scored the highest (Table 2). 

The probe EPs were characterized by a 
major negative (N1) and positive (P2) peak 
with average latencies of 103.6 (SD, 29.4) 
and 175.0 (SD, 30.0) ms, respectively. The 
N1-P2 amplitude of each EP was mea- 
sured, and ratio scores of these amplitudes 
(ie, each task divided by the control condi- 
tion) for each hemisphere and subject were 
formed. 

These ratio scores represent the relative 
change of EP amplitudes from the control 
to each task condition and provide an index 
of relative involvement of each hemisphere 
in each task, independent of sources of 
uncontrolled variability in the raw EP 


Table 2.—Performance in the Four Language Tasks 


Task, % Correct (Mean + SD) 


Semantic 
85.0 + 21.7 
88.7 + 16.6 
96.0 + 7.5 


Aphasics 
Nonaphasics 
Normal subjects 


No. of Correct Responses 


Right Left 


aphasic patients; open squares, nonaphasic patients; and triangles, 


norma! subiects. 
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Phonologic 
56.1 + 36.5 
71.9 + 23.7 
86.6 + 19.4 


Verbal 
Encoding 


19.5 + 12.1 
33.7 + 16.1 
48.2 + 18.0 


Shadowing 
92.5 + 18.3 
99.6 = 1.5 





Right 
Ear 


Fig 2.—Mean number of correct responses to dichotically presented 
syllables in each ear for each group. Symbols are same as in Fig 1. 
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amplitude values (eg, due to lateral differ- 
ences in electrode placement or skull thick- 
ness).** Consequently, ratio values of 1.00 
reflect no amplitude change across the 
conditions, whereas values below 1.00 indi- 
cate the degree of attenuation of the probe 
EP in each hemisphere during the task. 
These ratio scores constitute the main 
dependent variable for the assessment of 
relative involvement of each hemisphere in 
the language task, in this as well as our 
previous studies. 

As mentioned above, prior to EP testing, 
all subjects and patients were given a 
dichotic listening test. This consisted of 
dichotic presentation of 30 pairs of conso- 
nant-vowel nonsense syllables (pa, da, ka, 
ga, ba, and ta) at a rate of one pair every 6 
s. Dichotic pairs were recorded on cassette 
tape and played over a tape recorder (Sony 
CFS-45) through stereo headphones (Real- 
istic Nova 40). During each presentation, 
two of the syllables were presented simul- 
taneously, one to each ear, and the subjects 
responded by saying what they heard. 
They were told that the syllables might 
seem distorted or unclear but to respond 
quickly with their first choice and to guess 
when necessary. Use of the “single 
response” dichotic listening procedure, 
though criticized,” has been shown to yield 
results that do not differ from the two- 
response, forced-choice paradigm.” After 
30 presentations, the headphones were 
reversed and the procedure repeated to 
control for possible differences in loudness 
or clarity between the headphones. Totals 
for the number of times the subjects 
reported correctly the syllable in the left 
and right ear, as well as errors, were 
compiled. 


RESULTS 
EP Data 


To test the hypothesis that all types 
of linguistic processing exemplified by 
our four experimental tasks entail 
greater RH activation in patients 
with LH lesions as contrasted with 
nonaphasic patients with RH lesions 
and normal controls, we submitted 
the EP amplitude ratio scores to a 
three-by-two-by-four (ie, groups-by- 
hemispheres-by-tasks) mixed-design 
analysis of variance (ANOVA). This 
analysis resulted in a significant 
hemispheres-by-groups interaction 
effect (F = 4.21; df= 2,46; P< .03), 
shown in Fig 1. 

Figure 1 illustrates the expected 
pattern of greater RH attenuation in 
aphasic patients and greater LH 
attenuation in nonaphasic patients 
and normal volunteers during all the 
linguistic tasks combined. Subse- 
quently, in order to examine whether 
the same pattern obtains during each 
of the tasks, four separate three- 
by-two (groups-by-hemispheres) 
ANOVAs for the ratio data associated 
with each task were conducted. The 
expected pattern reflected in the 
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groups-by-hemispheres interaction 
effect was statistically significant for 
the verbal encoding (F = 5.02; 
df = 2,49; P < .02), semantic (F = 4.68; 
df = 2,48; P<.02) and _ phonologic 
(F = 3.80; df= 2,50; P<.03) target 
detection tasks but was not signifi- 
cant at the P = .05 level for the shad- 
owing task (F'=2.54; df= 2,49; 
P < .09). 

The absenee of a significant inter- 
action effect during the shadowing 
task is most likely due to the fact that 
normal subjects and nonaphasic 
patients did not show significantly 
greater LH probe attenuation because 
the shadowing task, which involved 
simple word repetition, was not very 
demanding for these subjects. This 
was ascertained by subjective reports 
and is also reflected in the scores of 
subjects and patients with RH lesions 
for each task reported above. The ten- 
dency for greater LH probe attenua- 
tion seen in these two groups is mostly 
due to masking effects of the relevant 
materials on the probe stimulus on 
which weak task-specific effects are 
superimposed. However, we had delib- 
erately chosen relatively nondemand- 
ing tasks that the recovering aphasics 
could perform without excessive frus- 
tration. 

To mitigate the possibility that 
hemispheric differences obtained 
with the ratio scores were biased by 
inequalities in the raw EP amplitudes 
due to lateralized central or peripher- 
al sensory deîcits in the two patient 
groups, the raw amplitude scores 
obtained during the control condition 
were separately analyzed in a three- 
by-two (zroups-by-hemispheres) 
mixed-design ANOVA. The results of 
this analysis indicated no significant 
differences between the hemispheres 
or the groups. The observed symmetry 
of the EP amplitudes during the con- 
trol condition even in patients with 
focal lesions reflects the fact that 
simple probe stimuli can be processed 
by both hemispheres and that the 
lesions do not affect such acoustic 
processing. Therefore, it seems that 
the hemispheric asymmetries arose 
during the language tasks and 
reflected differential hemispheric in- 
volvement during these tasks in each 
of the four groups, ie, that in the 
recovering aphasie patients, unlike 
the nonaphasic patients and the con- 
trol subjects, the RH is engaged to a 
greater degree than the LH in lan- 
guage processing. Although the recov- 
ering aphasics showed reliably great- 
er RH engagement in the verbal tasks, 
there was no clear indication that the 
extent of RH engagement varied with 


the degree of recovery reflected by the 
WAB scores or severity of lesions. 


Dichotic Listening Data 


To address the question of whether 
the groups differed in their ear pref- 
erence, we performed a two-by-three 
(ears-by-groups) repeated-measures 
ANOVA on the number of correct 
responses. This analysis resulted in a 
main effect for ears (F = 15.71; df= 
1,49; P<.0002) and a significant 
interaction effect (F = 5.55; df = 2,49; 
P < .007), which is shown in Fig 2. 

Figure 2 shows clearly the expected 
REA in the normal subjects and non- 
aphasic patients. In contrast, the 
aphasic patients displayed a clear 
departure from the normal pattern of 
REA and even displayed a slight LEA, 
which suggested a shift toward great- 
er RH involvement in this dichotic 
task. 

The possibility that the drastic 
reduction in REA among aphasics is 
simply due to a lesion effect?’ 
resulting in degradation of sensory 
input from the right ear to the LH is 
very unlikely in view of the following 
considerations. First, as mentioned 
earlier, the EPs to the probe stimulus 
were bilaterally symmetric during the 
control condition in all groups. If LH 


(or, for that matter, RH) lesions A 


resulted in sensory degradation, these 
EPs would very likely be asymmetric 
in the two patient groups, namely, 
patients with LH lesions would dis- 
play degraded EP waveforms in the 
LH and patients with RH lesions 
would display them in the RH, while 
only the control subjects would dis- 
play bilaterally symmetric wave- 
forms. Second, degradation of sensory 
input to a damaged hemisphere would 
result in reduction of between-ear 
competition since the ability of the 
damaged hemisphere to process a 
sound would be diminished, resulting 


in less interference for the intact 


hemisphere. This would be reflected 
in reduction of the number of errors 
among the patients compared with 
the control subjects, and in greater 
magnitude of the LEA in aphasics and 
the REA in nonaphasics compared 
with the magnitude of the REA 
observed in the normal subjects. How- 
ever, neither of these propositions is 
supported by the data. The number of 
errors did not differ significantly 
among the groups when submitted to 
a one-way ANOVA, nor was the mag- 
nitude of ear effect greater in the 
patients than in the control subjects. 
COMMENT 


Converging evidence from two inde- 
pendent measures used to assess 
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hemispneric activation, EPs and di- 
chotic tening data, suggests that 
recovery from aphasia entails func- 
tional reerganization of cerebral func- 
tion, the main feature of which is 
increased participation of the RH. 
Additianal data from our laboratory” 
suppor“ the same conclusion. Cerebral 
blood fw studies of regional cortical 
flow were conducted in 11 recovered 
aphasic patients during several condi- 
tions, including the phonologic target 
detectien task used in our EP studies. 
Asymmetries in cerebral blood flow 
activataon, calculated as change from 
resting baseline flow in each hemi- 
sphere, indicated a dominant partici- 
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pation by the RH in a large percent- 
age of patients during this task com- 
pared with the normally greater acti- 
vation seen in LH regions in control 
subjects. Although the recovered 
aphasics showed greater than normal 
increases in flow in all cortical regions 
during successful task production, 
including the spared areas of the LH, 
the asymmetry in activation was con- 
sistent with greater RH involvement. 

The data presented herein provide 
further evidence that increased RH 
participation in language mediates 
recovery from aphasia, though they 
are insufficient to elucidate the pre- 
cise nature of this hemispheric reor- 
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ganization. The data also verify that 
the phenomenon of increased RH acti- 
vation is not confined to one language 
task (ie, verbal encoding), which we 
have used in the past, but occurs as 
well in other tasks that sample specif- 
ic and general aspects of linguistic 
performance. Our findings also accord 
well with other clinical and experi- 
mental evidence*” in arguing for the 
RH contribution to recovery from 
aphasia. 


This research was supported by grants from 
the Dallas Rehabilitation Foundation and the 
Department of Education (G008435031). 


21. Moore B, Papanicolaou AC: Dichotic listen- 
ing evidence of right hemisphere involvement in 
recovery from aphasia following stroke. J Clin 
Exp Neuropsychol, in press. 

22. Deutsch G, Papanicolaou AC, Eisenberg 
HM: CBF during tasks intended to differentially 
activate the cerebral hemispheres: New norma- 
tive data and preliminary applications in recov- 
ering stroke patients. J Cereb Blood Flow Metab 
1987;7:S306. 

23. Kertesz A, Poole E: The aphasia quotient: 
The taxonomic approach to measurement of 
aphasic disability. Can J Neurol Sci 1974;1:7-16. 

24. Leissner P, Lindhold LE, Petersen I: Alpha 
amplitude dependence on skull thickness as mea- 
sured by ultrasound technique. Electroencepha- 
logr Clin Neurophysiol 1970:29:392-399. 

25. Linebaugh CW: Dichotic ear preference in 
aphasia: Another view. J Speech Hear Res 1978; 
21:598-600. 

26. Repp B: Identification of Dichotic Fusions: 
Haskins Laboratories Report on Speech Re- 
search. New Haven, Conn, Haskins Laboratories, 
1976, pp 105-117. 

27. Niccum N, Speaks C, Rubens A, et al: 
Longitudinal dichotic listening patterns for 
aphasic patients: II. Relationship with lesion 
variables. Brain Lang 1986;28:289-302. 

28. Niccum N, Selnes O, Speaks C, et al: Longi- 
tudinal dichotic listening patterns for aphasic 
patients: III. Relationship te language and mem- 
ory variables. Brain Lang 1986;28:303-317. 


1029 


mt. , bu 






WEST PALM BEACH (i) MBAS BR INSTITUTE., 


“Modern Dissection Techniques Of Bone, Bioplastics, and Biometals” 
Neurosurgical Symposia (NEURO 700) 







OCTOBER 31-Nov. 1-2 JANUARY 1989 12-13-14 © 23-24-25 e 30-31-Feb. 1 
NOVEMBER 14-15-16 FEBRUARY 23-24-25 
DECEMBER 5-6-7 è 19-20-21 MARCH 9-10-11 






Special Symposia for OR Personnel only: October 17-18-19 e January 1989 9-10-11 


WORKSHOPS: The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
oplastics ana biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate to neurosurgery will also 
considered. 


The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent instructional facility, 529 25th Street, 
West Palm Beach. The afternoons and evenings are free to enjoy some of the many activities that Palm Beach has to offer such as: 
ENROLLMENT: Send letter and check SPECTATOR SPORTS—Baseball, Jai Alai, Greyhound Racing, Polo, Golf, Tennis, Sailing. 
payable to “Palm Beach Symposium.” Sur- ” PARTICIPANT SPORTS—Golf, tennis, swimming, sailing, racquetball. 
eon—US $965.00; Resident—US $585.00 ATTRACTIONS—Lion Country Safari, Whitehall (Henry Flag’er mansion), 
with letter from Department Head); All Oper- .. Hibel Museum of Art, Science Museum, Morikami Museum, Norton Art 
ating Room Personnel (RN/ORT/PA/Other) 4 Gallery, Society of the Four Arts. | 
—US $250.00. Mail to: Midas Rex Institute, $ SHOPPING—In the old world style is Worth Avenue with some of the best 
2929 Race Street, Fort Worth, Texas 76111. ` boutiques in the world and many other malls and stores throughout Palm 
Phone 800-433-7639, 817-831-2604. County. anika inn a 
*Join the more than 6,700 enrollees who WW on DINING- There ao a se, 










































ga 





shops. (3,550 Orthopaedic Surgeons; 1,300 
Neurosurgeons; 1,900 OR Personnel) 






IIA RIAA 






Photo Credit: West Palm Beach Convention and Tourism Bureau 


FELLOWSHIPS 


Behavioral Neurology of Aging 


continuing to expand and is seeking an addi- 
tional subspecialty trained Adult Neurologist 
tojoinits 14 member section. State-of-the-art 
practice including MRI scanning, invasive 
neuroradiology neurophysiolgy and support 
services. Marshfield Clinic is a private group 
practice consisting of 260 physicians repre- 
senting all surgical and medical specialties. 
The Clinic is physically adjoined to a524 bed 
acute care teaching hospital. A University of 
Wisconsin Medical School affiliation, large 
medical Research Foundation plus a major 
secondary and tertiary level patient referral 
base contribute toa very stimulating environ- 
ment. Please contact: 


Mr. John P. Folz 
Director 
Patient Services 


1000 North Oak Avenue 
Marshfield, WI 54449 
or call collect (715) 387-5181 


Marshfield Cinic 


The University of Pittsburgh, School of Medicine has 
available Fellowships for a 2-year research-oriented 
program aimed at training clinician-researchers in the 
Behavioral Neurology of Aging. 


Candidates must be MD’s. Preference will be given to 
those who have completed a residency in Neurology, 
Psychiatry, or Internal Medicine. 


Contact: 
Francois Boller, MD, PhD 
Department of Neurology 


University of Pittsburgh 
School of Medicine 
Pittsburgh, PA 15213 
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Suppository: 

er =a DENS (AE Oe ee RNS SESS er eye Cenk EE ETT 2 ng 
I EIN See TAP ESS tells id 4 aan. cab VR a Blas sO N OS ¥.0, 06 0 ee kin be sies cow cece ee oes 100 ng 
Bellafoline® (levorotatory alkaloids of belladonna) ....... 2.0.6.6 cece eee eee ee ee eee eeee 0.25 ng 
pent eR Rae 5 SRA p> 52 Fe eS ONS ak Cah pre wie a oalde a 6%) aeaee cece 60 ng 


Warning: May be habit forming. 

Inactive Ingredients: tartaric acid, NF, malic acid, NF, and cocoa butter, NF. 
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ACTIONS: Ergotamine is an alpha adrenergic blocking agent with a direct stimulating effect on the smooth 
muscle of peripheral and cranial blood vessels and produces depression of central vasomotor centers. 
The compound also has the properties of serotonin antagonism. In comparison to hydrogenated ergotamine, 
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of the anticholinergic and antiemetic alkaloids of belladonna and pentobarbital for reduction of nervous 
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Cafergot®: indicated as therapy to abort or prevent vascular headache, e.g., migraine, migraine variarts, 
or so-called “histaminic cephalalgia”’. 

t® P-B: Indicated as therapy to abort or prevent vascular headache complicated by tension and 
gastrointestinal disturbances. 


CONTRAINDICATIONS: Peripheral vascular disease, coronary heart disease, hypertension, impaired 
hepatic or renal function, sepsis and pregnancy. 
ypersensitivity to any of the components. 


PRECAUTIONS: Although signs and symptoms of ergotism rarely develop even after long term intermittent 
use of the Prey or rectally administered drugs, care should be exercised to remain in the limits of 
recomme ge. 

Ergotism is manifested by intense arterial vasoconstriction, producing signs and erent ripheral 
vascular ischemia. Ergotamine induces vasoconstriction by a direct action on vascu poet ag muscle. 
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those who have used the medication indiscriminately over long periods of time, may display withdrawal 
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tartrate and caffeine) therapy. Due to the rinses Min vascular headaches, it is imperative that patients 
be advised not to exceed recommended dosages long-term use to avoid ergotism. 


ADVERSE REACTIONS: Vasoconstrictive complications, at times of a serious nature, may occur These 
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and pain. Although these effects occur most commonly with -term therapy at relatively high doses, 
have also been reported with short-term or normal doses. adverse effects inc transient 
Cekegore P bradycardia, nausea, vomiting, localized edema and itching. Drowsiness may occur with 
afer -B. 


DOSAGE AND ADMINISTRATION 
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of America 
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| S “People helping people” 
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The Role of Computed Tomography in the Assessment of 
Neurologic Sequelae of Decompression Sickness 


Martin Sodgson, MEBS; Roy G. Beran, MD, FRACP; Graeme Shirtley, DDR, FRACR 


e Computed tomographic (CT) scans 
were performed on 47 patients who had 
received recompression treatment for 
decompressien sickness. A retrospective 
review ef the case netes disclosed that 24 
of the <7 patients had symptoms that 
suggeseed cerebral involvement. None of 
the reported CT abnormalities could be 
correlasedwith the clinical manifestations 
at presentation. It was concluded that the 
CT scan is not a cost-effective investiga- 
tive todi for the posttreatment evaluation 
of decompression sickness. 

(Arce Neuro! 1988;45: 1033-1035) 


[t is well recognized that decompres- 

sion sickness (DCS) often produces 
neurolegic manifestations.’ Fortu- 
nately. prompt treatment in a recom- 
pression chamber is usually effective 
and the incidence of overt residual 
neurologic deficit following treatment 
is low Recently, attention has been 
focused on the more subtle neurologic 
sequelae of DCS.: Many patients 
describe a period of days or weeks of 
easy fatigability, poor concentration, 
and menta dullmess following suc- 
cessfu. recompression treatment. As 
part ef a posttreatment evaluation, 
computed tomographic (CT) scan, 
eleetreencephalogram, and psycho- 
metric testing were performed.’ The 


Aecepsed for publication May 5, 1988. 

From che School of Underwater Medicine, 
HMAS Penguin, Naval Post Office, Balmoral, 
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results of the initial CT scans are 
reported. 


PATIENTS AND METHODS 


Computed tomographic brain scans were 
performed on 47 compressed-air divers 
requiring recompression for DCS at the 
School of Underwater Medicine at HMAS 
Penguin in Sydney, Australia, between 
January 1985 and August 1986. 

The initial diagnosis of DCS was made 
by medical officers qualified in underwater 
medicine using accepted clinical criteria.’ 
All patients were recompressed using stan- 
dard or extended oxygen treatment tables. 
Further hyperbaric oxygen treatments 
were administered as indicated by the clin- 
ical response until either full remission of 
symptoms occurred or until it was deter- 
mined that no further improvement could 
be achieved. 

The clinical notes from the 47 cases were 
reviewed by two medical officers to ascer- 
tain whether there was any evidence to 
suggest cerebral involvement. The cases 
were classified as “possibly cerebral” or 
“noncerebral.” Any case with symptoms 
attributable to the brain, including head- 
ache and unexpected lethargy, was in- 
cluded in the “possibly cerebral” category. 
All the other cases, including spinal DCS, 
were included in the “noncerebral” catego- 
ry. Where there was disagreement between 
the two medical officers, the classification 
was decided by a third medical officer. 

The CT scans were performed following 
completion of treatment and within four 
weeks of the onset of DCS. The radiologists 
reporting these CT scans were aware only 
that the patient had suffered from DCS 
and not whether there had been cerebral 
symptoms. Thirteen of the 47 CT scans 
were performed with and without intrave- 
nous contrast enhancement to assess 
whether any further information could be 
gained from the administration of con- 
trast. 

An independent radiologist reported on 
a series of 101 CT scans to confirm report 
validity and determine concordance. This 
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series included not only the 47 CT scans 
relevant to this study but follow-up CT 
scans from the same patients and CT scans 
from patients not in the study. The inde- 
pendent radiologist was not aware of 
which CT scans belonged to this study. 


RESULTS 


Forty-seven CT scans were per- 
formed within four weeks of the 
patients presenting with DCS and fol- 
lowing recompression treatment. Of 
these 47, 18 were performed in the 
first week, 21 in the second week, five 
in the third week, and three in the 
fourth week following the incidence of 
DCS. 

Review of the case notes identified 
24 (51%) of the 47 DCS cases as 
possibly cerebral. Of these 24 patients, 
seven were scanned in the first week, 
13 in the second week. two in the third 
week, and two in the fourth week 
following presentation. 

The abnormalities reported by the 
radiologists are shown in the Table 
and are separated into those about 
which the radiologists agreed (concor- 
dance) and those about which they 
disagreed (discordance). None of these 
abnormalities was in an area of the 
brain that could possibly explain the 
documented cerebral symptoms and 
signs. The remaining CT scans were 
reported as normal. The administra- 
tion of intravenous contrast did not 
result in the detection of any addition- 
al abnormalities. 

Of the 101 CT scans reviewed by the 
independent radiologist, there was 
concordance with the initial report in 
87% of the cases and discordance in 
13% of the cases. Of the 47 CT scans in 
this study, 88% of the two reports 
showed concordance and 12% showed 
discordance. Not all of the discor- 
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Reported Computed Tomographic (CT) Abnormalities 


Patient No. 


Arachnoid cyst in left middle cranial fossa 


Initial CT Report 


Reports With Concordance 
Very tiny low-density area adjacent to atrium of rignt lateral 
ventricle, which could indicate tiny area of infarction 


Reports With Discordance 


Independent CT Report 


Small area of decreased attenuation adjacent to right posterior 
horn of lateral ventricle, suggesting infarct 


Parasagittal areas of decreased attenuation in right parietal lobe; 





26 Small area of localized cortical atrophy at tip of left lateral 


suggests old cortical infarcts 


Normal 


ventricle; no suggestion of recent ischemia 


44 Sharply defined area of cerebrospinal fluid density adjacent to 


Normal 


medial surface of right temporal lobe suggesting old 


atrophic lesion 


Minimal difference in density between posterior limbs of 


Normal 





internal capsule, raising possibility of small ischemic lesion 


85 Normal 


98 Normal 


dance was absolute. In one case (case 
55), the report only suggested the pos- 
sibility of a lesion. In two other 
reports (cases 85 and 98), mild atro- 
phic changes were reported by one of 
the radiologists and not by the other. 
This could be considered a subjective 
interpretation and therefore not abso- 
lute discordance. 


COMMENT 


Computed tomography has been 
widely employed as a diagnostic imag- 
ing modality for the detection and 
localization of disease processes 
because of its excellent spatial and 
density resolution.'© It is a well- 
accepted technique to study intracra- 
nial disease.'' Despite evidence sug- 
gesting that for most of the brain CT 
phenomena there is good correlation 
between observers,” we felt that for 
scientific validity, two competent neu- 
roradiologists should report the 
studies. The first report was part of 
the posttreatment evaluation of all 
cases of DCS.’ The second report was 
by an independent “scientifically 
blinded” neuroradiologist, thus ensur- 
ing no collusion between the radiolo- 
gists. There was a high concordance 
between the reports (approximately 
90% ) and half of the cases of discor- 
dance were not absolute because the 


radiologist reported only possible or 


subjective abnormalities. 

Only one article has described the 
use of CT in cases of dysbaric illness.” 
This article presented two patients 
with severe neurologic deficits who 
gained only minor improvement from 
initial recompression treatment. En- 
hanced and nonenhanced cranial CT 
scans performed at this time showed 
nonenhancing low-density areas of 
infarction in both of these cases. No 
added information was gained from 
the administration of intravenous 
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Mild atrophic change with mild prominence of sulci in both frontal 


lobes 


. . . 


Mild generalized atrophic change 


contrast in either case. This was also 
our conclusion from the sample of 
cases in which contrast was used in 
our study. 

Low-density areas were reported in 
four of our CT scans (cases 14, 26, 37, 
and 55). The possibility therefore 
exists that these areas resulted from 
DCS but that they were neither large 
enough nor in an appropriate area of 
the brain to produce obvious neuro- 
logic deficit. Since in only one case 
were these abnormalities reported by 
both radiologists, such interpretation 
must be questioned. Alternatively, 
these areas may represent old infarc- 
tion sustained prior to the DCS event. 
Low-density lesions are commonly 
encountered in the “normal” popula- 
tion and the significance of these is 
also debated. 

The nature of the lesion in DCS is 
the subject of much speculation. It is 
now generally accepted that the ini- 
tiating event is the production of inert 
gas bubbles that can produce direct 
mechanical trauma to tissues, vascu- 
lar obstruction, or a series of patho- 
physiologic changes due to fluid-gas 
interactions.“ The mechanism by 
which bubbles produce a neurologic 
lesion is still a matter of contention. 
There are three theories: arterial 
occlusion, venous stasis, or autochtho- 
nous bubble production." The result, 
in the nervous system, is probably 
ischemia with the possibility of even- 
tual infarction in one or more areas. 
There is also the possibility of coexis- 
tent cerebral edema, whether local- 
ized or generalized, aggravating the 
insult as gas-endothelial interactions 
have been shown to induce disruption 
of the blood-brain barrier.'* The site 
and size of the affected areas will 
determine the clinical picture. 

The size of a lesion that can be 
detected on a cerebral CT scan 





depends on a number of factors. These 
include the quality of resolution of the 
scanner and the site and size of the 
affected areas of the brain. It is gener- 
ally accepted that lesions greater than 
1.5 mm can be detected in the cerebral 
hemispheres and that lesions greater 
than 3 mm can be detected in the 
brain stem and posterior fossa. The 
poorer resolution in the latter areas is 
largely due to the artefact produced 
by the petrous temporal bones. As 
there is little chance of detection of 


lesions less than 1.5 mm, it is there- © 


fore possible that multiple small cere- 
bral lesions could be present and 
remain undetected. This could explain 
the neurologic deficits produced by 
DCS in these cases. Alternatively, the 
clinical picture could be a manifesta- 
tion of a reversible cerebral insult 
that might have resolved with thera- 
py prior to scanning. 

Most of the patients in this study 
were civilian sports divers with varied 
“dive histories” and different times to 
presentation. Very few of the cases 
were serious and none were life- 
threatening. Most gained complete or 
near-complete resolution from recom- 
pression therapy. More than half of 
the cases that had been classified as 
type I (musculoskeletal) DCS at pre- 
sentation had such symptoms as 
headache, lethargy, and paresthesias, 
which might suggest cerebral involve- 
ment. The classification of type I 
(musculoskeletal) and type II (seri- 
ous) DCS’ was therefore not consid- 
ered appropriate, as this may have 
obscured the possible presence of 
cerebral pathology." 

A retrospective analysis of case 
notes relies on the quality of docu- 
mentation of symptems and signs. 
There is difficulty in postulating the 
site of lesions that produce paresthe- 
sias.'*° It could theoretically be due to 
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cerebral. spinal, or peripheral nerve 
involvement and the distinction 
between these is confounded, as par- 
esthesias rarely follow segmental or 
dermatomal boundaries. Similarly, 
pain cauid be referred from the ner- 
yous system or be the result of direct 
connective tissue insult. The possibili- 
ty of multiple lesions producing the 
clinical picture also merits consider- 
ation. Despite these potential difficul- 
ties, there were no cases in which the 
possibility of cerebral involvement 
existed and in which CT abnormali- 
ties could explain the documented 
symptoms and signs. 

In camciusion, there was a high 
degree ef correlation between radiolo- 
gists amd the data were consistent in 
their regative value. The CT scan 
therefore appears to be useful only in 
patients with a severe neurologic 
insult where other intracranial condi- 
tions need to be exeluded. Its routine 
use in the posttreatment evaluation of 
DCS is aet recommended. 


This research was supported by the Royal 
Australian Navy. 

The autmers wish to thank the following: St 
Leonards DT for performing and reporting the 
CT scans wediin the posttherapy evaluation; the 
Royal Australian Navy Medical Officers who 


Arch Neurel—Val 45, Sept 1988 


i 
i 


ba | 


AI EA aF Ser aE 
: | i AREN 4 rae ERY bse sh eH < i 





worked at the School of Underwater Medicine 
during the period of data collection: Tim A. 
Anderson, Tim A. Dillon, Des F. Gorman, Jenny 
M. Firman, Rob D. Green, and Mike J. Loxton; 
and Helen Toland for her assistance in preparing 
the manuscript. 


References 


1. Rivera JC: Decompression sickness among 
divers: An analysis of 935 cases. Milit Med 
1964;129:314-335. 

2. Erde A, Edmonds C: Decompression sick- 
ness: A clinical series. J Occup Med 1975;17:324- 
328. 

3. How J, West D, Edmonds C: Decompression 
sickness in diving. Singapore Med J 1976;17:92- 
97. 

4. Rayman RB, McNaughton GB: Decompres- 
sion sickness: USAF experience 1970-1980. Aviat 
Space Environ Med 1983;54:258-260. 

5. Melamed Y, Ohry A: The treatment and 
neurological aspects of diving accidents in Israel. 
Paraplegia 1980;18:127-132. 

6. Dick APK, Massey EW: Neurologic presen- 
tation of decompression sickness and air embo- 
lism in sport divers. Neurology 1985;35:667-671. 

7. Peters BH, Levin HS, Kelly PJ: Neurologic 
and psychologic manifestations of decompression 
illness in divers. Neurology 1977;27:125-127. 

8. Gorman DF, Edmonds C, Beran RG, et al: 
The neurological sequelae of decompression sick- 
ness: A clinical report, in Edmonds C (ed): The 
Abalone Diver. Sydney, Australia, National Safe- 
ty Council of Australia, Victorian Division, 1986, 
pp 106-114. 

9. Edmonds C, Lowry C, Pennefather J: 
Decompression sickness: Clinical manifestations, 
in Diving and Subaquatic Medicine, ed 2. Sydney, 
Australia, Diving Medical Centre, 1981, pp 145- 
159. 


Decompression Sickness—Hodgson et al 


7 A e. CT Re > PL] 
Me E F, A ig Re *, 4-740 
s { ved MO T ee “ 
a) T, my. sog E safe 
Di v $ vis . b . . 


Ma 


7? > Te as is = = ç -F"E = 
(aS a a e i e s e Taaa 
- H m a 


10. Moss AA: CT interventional procedures, in 
Moss AA, Goldberg HI, Norman D (eds): Inter- 
ventional Radiologic Techniques: Computed 
Tomography and Ultrasonography. Orlando, Fla, 
Academic Press Inc, 1981, p 1. 

11. Simon G, Wightman AJA: Clinical Radiol- 
ogy, ed 4. Stoneham, Mass, Butterworths, 1983, 
p 15. 

12. Lee D, Fox A, Vinuela F, et al: Interob- 
server variation in computed tomography of the 
brain. Arch Neurol 1987;44:30-31. 

13. Kizer KW: The role of computed tomogra- 
phy in the management of cysbaric diving acci- 
dents. Radiology 1981;140:705-707. 

14. Hallenbeck JM, Andersen JC: Pathogene- 
sis of the decompression disorders, in Bennett 
PB, Elliott DH (eds): The Physiology and Medi- 
cine of Diving, ed 3. London, Bailliere Tindall, 
1982, pp 435-460. 

15. Hills BA: Decompression Sickness. New 
York, John Wiley & Sons Inc, 1977, vol 1, pp 
48-75. 

16. Ah-See AK: Permeahility of the blood- 


_ brain-barrier to FITC labelled dextran in mas- 


sive cerebral air embolism, in Hallenbeck JM, 
Greenbaum LJ (eds): Air Embolism and Acute 
Stroke. Bethesda, Md, United Medical Service, 
1977, pp 43-48. 

17. Elliott DH, Kindwall EP: Manifestations 
of the decompression disorders, in Bennett PB, 
Elliott DH (eds): The Physiology and Medicine of 
Diving, ed 3. London, Bailliere Tindall, 1982, pp 
461-472. 

18. Cyriax J: Textbook of Orthopaedic Medi- 
cine, ed 8. London, Bailliere Tindall, 1982, pp 
37-42. 

19. Lance JW, McLeod JG: A Physiological 
Approach to Clinical Neurology, ed 2. Stoneham, 
Mass, Butterworths, 1977, pp 22-23. 


1035 





kP 
Ea 
-A 

e 
` ' 
z ot 
a. 
E. 


$ 
` 


pA 


y 


ret 


PAAA i 
nir Eaa Aai 


i: 


a) 
$ 
-i 
vy 
y 
= 
A 





. ~ e all 


ee #2 


a 





1036 


SEM ee EENE in oad es ER N eT J tia 685 650i) aaa OR AER at ohn 


THE BASCOM PALMER EYE INSTITUTE—UNIVERSITY OF MIAMI 
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focuses on controversial clinical issues, new developments and recent advances in several scientific areas. Registration is $325 for 
practitioners and $100 for residents and fellows upon application from their Department head. Please make checks payable to: 
“Continuing Education in Ophthalmology, Inc.” and mail to Bascom Palmer Eye Institute, P.O. Box 015869, Miami, Florida 33101. 
Telephone: 305/326-6099. 


The University of Miami School of Medicine is accredited by the Accreditation Council for Continuing Medical Education (ACCME) 
to sponsor continuing medical education for physicians. The University of Miami School of Medicine designates this continuing 
medical education activity for 10 credit hours in Categery 1 of the Physician’s Recognition Award of the American Medical 
Association. 


A limited number of free papers will also be presented, and those who desire to present a short paper at the meeting should submit 
a one page typed abstract to: Joel S. Glaser, M.D., P.O. Box 016880, Miami, Florida, 33101. 


2y E p 
s ETN heat 


coa by 


BARROW NEUROLOGICAL INSTITUTE 
ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER 


ae and 
seas MIDAS REX® INSTITUTE 
~ Course Directors: Robert F. Spetzier, M.D.; Volker K. H. Sonntag, M.D.; 
Susan Mitchell, Ed.D.; Jim Stretch, Ph.D. 


SYMPOSIUM FORMAT 


ae 
_ WORKSHOPS: The Midas Rex Hands-On Workshop will be held each day from 7:30 am to 1:30 pm. 
The workshop will emphasize a series of hands-on exercises, utilizing appropriate animal bones 
. and skeletal bones for dissection in the cranium and spine. Methylmethacrylate and biometals, as 
à they relate to neurosurgery, will also be considered. Distinguished guest lecturers will make pres- 
à entations, and video tapes will be available. 


COURSE LOCATION AND ACCOMMODATIONS: The Pointe at Squaw Peak, 7677 North 16th 
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directly with the hotel. 
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Fee (US$): Surgeon $965.00; Resident $585.00 (with letter from Department Head); 
RN/ORT/Cther $250.00 
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A Hyperthermic Syndrome in Two Subjects 
With Acute Hydrocephalus 


William T. Talman, MD; Gery Florek, MD; Dennis E. Bullard, MD 


e AEħouga intracranial hypertension 
may cause autonomic disturbances, as 
well as alterations in the regulation of 
body temperature, an acute hyperthermic 
symdrome with autonomic disturbance as 
a consequence of hydrocephalus has not 
been described previously. Two subjects 
presermmed with such a syndrome, with 
each of several episodes of acute shunt 
failure and hydrocephalus. With correc- 
tion of the hydrocephalus, the autonomic 
disturbances and fever immediately 
clearec. Observations from human and 
experimenta! studies suggest some 
potentai mechanisms for the develop- 
ment cf the syndrome. One of the sub- 
jects o this report was being treated with 
neuroleptics at the time of hospitalization; 
in him and potentially in other similar 
patients. the syndrome could easily be 
confused with the neuroleptic malignant 
symdrome. The need for prompt apprecia- 
tion of the correct diagnosis was empha- 
sized by the ‘apid clearing of all neurolog- 
ical signs after correction of the shunt 
maifurnction in both of these patients. 

(Arca Neuro! 1988;45: 1037-1040) 
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relationship between acute intra- 

cranial hypertension and the 
development of profound autonomic 
signs has been recognized since the 
beginning of this century when Cush- 
ing' reported that hypertension, 
bradycardia, and apnea could be pro- 
duced by an expanding intracranial 
mass with increased intracranial 
pressure and distortion of the medul- 
la. Penfield? subsequently described a 
patient with autonomic storms associ- 
ated with a colloid cyst of the third 
ventricle and hydrocephalus. His 
observation suggested that acute 
hydrocephalus contributed to the 
autonomic disturbances.2 Although 
alterations in the circadian rhythm of 
body temperature, resulting from an 
elevation of intracranial pressure, 
have been described,‘ a disturbance in 
body temperature was not reported 
by Cushing,’ and Penfield’s? subject 
developed hypothermia, not hyper- 
thermia. Fever was reported in a case 
of acute failure of a ventricular shunt, 
but clinical details were not given for 
that case.‘ 

We were, therefore, impressed by 
the presentation of two patients who 
developed an acute autonomic syn- 
drome with hyperpyrexia that re- 
sponded immediately and fully to the 
treatment of underlying acute hydro- 
cephalus. 


REPORT OF CASES 


Case 1.—This 26-year-old right-handed 
man was a resident of a local mental 
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health facility where he was confined for 
mental retardation, psychosis with violent 
behavior, and seizures. A ventriculoperi- 
toneal shunt had been placed shortly after 
birth for congenital hydrocephalus, and he 
was seen regularly in the University of 
Iowa Neurology Clinie, lowa City. He had 
been seen at the clinie one week before 
admission. Aside from his disordered but 
stable psychiatric and intellectual status, 
results of his neurologieal evaluation were 
normal, and a computed tomogram (CT) of 
the head revealed normal-sized ventricles 
(Figure, top left) with an appropriately 
positioned shunt catheter. His medica- 
tions, consisting of lithium carbonate (1500 
mg/d), perphenazine (20 mg three times 
daily), carbamazepine (500 mg three times 
daily), benztropine mesylate (1 mg twice 
daily), and chlorpromazine hydrochloride 
(150 mg every three to four hours), were 
not changed. 

His condition remained stable, although 
he had repeated violent outbursts until one 
day before admission when he became 
somnolent, incontinent of urine, rigid, 
tachycardiac, diaphoretie, tachypneic, hy- 
pertensive, and febrile. 

He was admitted to the University of 
Iowa Hospitals where his rectal tempera- 
ture was 41.2°C, his cardiac rate was 160 
beats per minute, his ventilations were 
regular at a frequency of 36/min, and his 
blood pressure was 158/90 mm Hg. He was 
extremely diaphoretic and unresponsive to 
verbal or noxious stimuli. Both eyes were 
open, but they were deviated below the 
horizontal meridian and displayed occa- 
sional downbeating jerks. Passive turning 
of the head produced full horizontal and 
downward extraocular movements, but 
flexion of the neck elicited only limited 
upward deviation of the eyes. In a dark- 
ened room, the pupils were 2 mm in diam- 
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eter. No pupillary response to a bright 
light was detected, even with magnifica- 
tion. Lead-pipe rigidity was present in all 
the limbs. Noxious stimulation produced 
either decerebrate posturing or occasional 
purposeful withdrawal that was limited to 
the arms. There was a bilateral extensor 
plantar response. The patient’s neck was 
supple. 

Admission laboratory work revealed the 
following values: white blood cell count, 
18.3 X 10°/L; platelet count, 464 X 10°/L; 
sodium ion, 153 mmol/L; potassium ion, 5.5 
mmol/L; creatinine, 180 „mol/L; lactate 
dehydrogenase, 300 U/L; aspartate amino- 
transferase, 70 U/L; alkaline phosphatase, 
198 U/L; and uric acid, 740 „mol/L. A 
creatine kinase level was not obtained at 
admission, but the urine myoglobin was 
negative. The serum calcium level was 2.69 
mmol/L. A CT of the head showed sym- 
metrical dilatation of the cerebral ventri- 
cles above the aqueduct (Figure, top right). 
A shunt series showed that the catheter 
connections to the ventriculoperitoneal 
shunt had been disconnected. The opening 
pressure on tapping the shunt was 27 cm of 
cerebrospinal fluid. The patient was taken 
to the operating room for repair of the 
shunt. From the time of admission to the 
hospital until the neurosurgical procedure 
three hours later, the patient had been 
placed on cooling blankets, but his temper- 
ature had only fallen to 40.5°C. Immediate- 
ly following the repair of his ventriculo- 
peritoneal shunt, the patient’s tempera- 
ture and other vital signs returned to 
normal, and his rigidity cleared. A repeat- 
ed shunt series after the revision revealed 
a properly functioning shunt. Within eight 
hours of the surgery, his intellectual status 
had returned to baseline. Therefore, the 
earlier therapeutic regimen was continued. 
Antibiotics were not used, and no evidence 
of infection was ever found. There was no 
recurrence of the hyperthermic syndrome 
during the hospitalization. 

Four months later, his shunt again 
failed briefly, and he was admitted with 
fever (38.5°C), rigidity, stupor, and evi- 
dence of recurrent hydrocephalus on CT 
(Figure, bottom left). The syndrome 
promptly and completely cleared again 
when the hydrocephalus was corrected 
(Figure, bottom right) by tapping the 
shunt and performing a shunt series. The 
cause of the shunt malfunction was not 
determined. 

CasE 2.—This 57-year-old man with 
limb-girdle muscular dystrophy had a ven- 
triculoperitoneal shunt placed for aque- 
ductal stenosis 112 years before his admis- 
sion to the Durham (NC) Veterans Admin- 
istration Hospital. The dementia, ataxia, 
and urinary incontinence associated with 
hydrocephalus had been reversed by the 
shunt, and the patient’s condition was sta- 
ble until two months before admission 
when he became atactic and developed 
urinary incontinence. On the day before 
admission, he acutely lost consciousness 
and was admitted to a local hospital where 
a CT scan of the head demonstrated 
marked enlargement of the lateral and 
third ventricles. The patient’s drug regi- 
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Computed tomography (CT) of brain in case 1 examined one week before admission. Top left, CT 
(Picker 1000, Picker, Cleveland) with 1-mm cuts reveals normal-sized ventricles and ventriculo- 
peritoneal shunt. Top right, CT scan at same level through brain reveals marked ventricular 
enlargement at admission when patient manifested autonomic/hyperthermic syndrome. Subse- 
quent to this CT, patient underwent successful repair of malfunctioning shunt. Shunt series 
postoperatively was normal, and patient had returned to his baseline state. Bottom left, CT was 
performed three months later when patient again presented with recurrent hyperthermic 
syndrome (see “Report of Cases” section). Tapping of shunt and performing shunt series led to 
complete resolution of hydrocephalus (bottom right) and total resolution of syndrome. 


men, consisting of phenytoin sodium only, 
was not altered before his transfer to the 
Durham Veterans Administration Hospi- 
tal, and he had taken no other medications 
for at least one year before admission. 

At admission, he was diaphoretic, febrile 
(39.0°C rectally), hypertensive (150/100 
mm Hg), and tachypneic (32 breaths/min). 
He was unresponsive but withdrew his 
extremities symmetrically to painful stim- 
uli. He had diffuse lead-pipe rigidity and 
occasional spontaneous extensor postur- 
ing. His eyes were open and manifested 
full roving movements with a slight right 
gaze preference. The right eye was exo- 
tropic. Both pupils were dilated to 6 mm 
and were nonreaéetive. 

At admission, sputum and urine cul- 


tures, electrolyte determinations, arterial 
blood gas levels, and a chest x-ray film 
were within normal limits. However, his 
white blood cell count was 13.4 X 10°/L, 
and his serum glucose level was 14.4 mmol/ 
L. A blood diphenylhydantoin level was 49 
umol/L at admission. 

A tap of the ventricular reservoir 
revealed sterile cerebrospinal fluid under 
markedly increased pressure but was oth- 
erwise unremarkable. He was taken to the 
operating room for revision of the ventric- 
uloperitoneal shunt. After the shunt was 
revised, the syndrome of hyperthermia, 
tachycardia, diaphoresis, tacnypnea, and 
marked extensor posturing ceased. Howev- 
er, on the second postoperative day, the 
shunt was revised again because the hyper- 
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thermie -wnđreøme and elevation of intra- 
cranial pressure had recurred. By the next 
day, the patient was able to follow com- 
mands. is vital signs returned to a 
nonfluctuatimg normal baseline, and he 
subsequently showed steady neurological 
improvement. A month later he developed 
the same symdrome that was concomitant 
with ye’ another acute enlargement of 
ventricie as demonstrated on a CT scan. 
After a third shunt revision, the patient 
became afebrile and showed steady 
improvement. 


COMMENT 
| 


Beth subjects in this report had a 
similar syndrome of elevated body 
temperatume, increased skeletal mus- 
cular tene, altered level of conscious- 
ness, and autonomic instability in the 
face of acute hydrocephalus. The 
major new finding of the study was 
the apparent relationship between 
acute hnydroeephalus and hyperpyrex- 
ia, a previously unreported associa- 
tion. 

It seems most likely that the hyper- 
thermic syndrome in each case was a 
direct result of aeute hydrocephalus 
because (1) all elements of the syn- 
drome were reversed completely by 
treatment of the hydrocephalus; (2) in 
both cases, the syndrome recurred 
with reeurrent hydrocephalus; (3) the 
only treatment for the syndrome in 
each subject was surgical correction 
of the hydrocephalus; and (4) there 
was ne other apparent cause for the 
syndreme in either case. 

Beeause the first patient had been 
taking neuroleptics, we initially con- 
sideree the neuroleptic malignant 
syndrame in his differential diagno- 
sis. Howewer, it is unlikely that either 
patien- had a true neuroleptic malig- 
nant syndreme. The dramatic recov- 
ery inmmeciately following the correc- 
tion @ the hydrocephalus, with or 
without surgery or anesthesia and 
without any other medical treatment, 
is agamst that diagnosis. In contrast, 
the neuroleptic malignant syndrome 
usually resolves during a period of 
days only wher neuroleptics are 
steppec and medical treatment is 
begun" Even subjects who have 
spentaneous clearing of a neuroleptic 
malignant syndrome do not typically 
show such a abrupt improvement as 
seen in both cases.’ While case 1 with 
difuse rigidity presented with a syn- 
drome that more fully mimicked the 
neuroveptic malignant syndrome (hy- 
perpy~emia. rigidity, and autonomic 
instability in a patient taking neuro- 
leptics |," the syndrome in case 2 was 
clearly unrelated to drugs as the 
patient hac taken only phenytoin dur- 
ing the year before admission. 
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With the extensor posturing, pupil- 
lary disturbances, and altered level of 
consciousness in association with the 
increased intracranial pressure in 
each subject. it is quite probable that 
rostral-caudal transtentorial hernia- 
tion was present in each. However, 
although herniation may cause non- 
purposeful posturing,” and hydro- 
cephalus can lead to parkinsonian 
signs,” diffuse rigidity, together with 
fever and diaphoresis, has not been 
reported, to our knowledge. Further- 
more, the clinical signs of herniation 
differed in each subject and suggested 
that subject 1, with small fixed pupils, 
had a central herniation syndrome, 
while subject 2, with dilated fixed 
pupils, had a compressive brain-stem 
syndrome. Thus, the mechanisms of 
herniation in each subject apparently 
differed, even though hydrocephalus 
was common to both. Particularly in 
case 1, with an apparent dorsal mid- 
brain or sylvian aqueduct syndrome,” 
a contributing factor in the pathogen- 
esis of the clinical features may have 
been the disturbance of local blood 
flow’? that has been thought to result 
from periaqueductal edema.” 

Several diagnostic possibilities oth- 
er than hydrocephalus could account 
for a similar syndrome. Lethal catato- 
nia’ is a pessibility, but several fea- 
tures in each case militate against 
that condition as well. First, the agi- 
tation that damaged the ventriculo- 
peritoneal shunt in case 1 was in no 
way different in magnitude from the 
behavioral pattern that required the 
patient’s leng-term institutionaliza- 
tion. Secord, the agitation seen in 
patient 2, who had no history of psy- 
chosis, occurred only after the onset of 
the hyperpyrexic syndrome. Third, 
lethal catatonia is a rare condition 
today with the availability of neuro- 
leptics and fluid replacement mea- 
sures that are available for the treat- 
ment of the psychotically agitated 
patient. Finally, despite their dis- 
turbed bekaviors, both patients had 
continued the oral intake of fluids 
until their hospitalization. Although 
both subjects received intravenous 
fluids, fluid replacement was minor in 
each; before the replacement, there 
was no indication of the cardiovascu- 
lar collapse that usually accompanies 
the profound fluid depletion of lethal 
catatonia. Thus, lethal catatonia is 
both an unlikely primary diagnosis in 
these patients and an unlikely coexist- 
ing condition. 

Heat stroke is equally unlikely since 
neither patient had been subjected to 
high ambient temperatures; in both, 
fever developed pari passu with the 
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other features, rather than as the 
initial event."® 

One of us (D.E.B.) has recently 
reported another potential cause of 
the syndrome, viz, diencephalic auto- 
nomic “epilepsy.” In that report,” two 
patients who had sustained cerebral 
trauma presented with episodic fever, 
rigidity, and autonomie storms that 
responded to morphine sulfate. Nei- 
ther subject had hydrocephalus; but 
as with Penfield’s original clinical 
description, the autonomic hyperac- 
tivity seemed related to phasic 
increases in intracranial pressure.**”’ 

It seems most likely that the cause 
of the syndrome in our two subjects 
was related to some physiological dis- 
turbance caused by hydrocephalus. 
However, mechanisms by which 
hydrocephalus could have produced 
this syndrome are only a matter of 
conjecture and are all the more 
obscure since neither acute hydro- 
cephalus nor shunt failure, either of 
which can cause the sylvian aqueduct 
syndrome, has been reported to 
cause a hyperpyrexic syndrome as in 
our patients. Potentially acute hydro- 
cephalus could cause the syndrome 
through the release of neuropeptides 
or other putative transmitters. Such a 
release of neurochemicals has been 
well described in human subjects and 
experimental animals where physio- 
logical events can be initiated by 
stretch or compression of central neu- 
ral structures.” Once released into 
the cerebral ventricles, a number of 
central neuropeptides may act to 
either elevate or depress body temper- 
ature. Thus, with dilatation of the 
third ventricle and hypothalamic 
compression, hypothalamic peptides, 
such as thyrotropin releasing hor- 
mone, oxytocin, glucagon, vasoactive 
intestinal peptide, and arginine vaso- 
pressin, that are known to increase 
temperature” could have been 
released. Axonal stretch, on the other 
hand, could have inhibited the release 
of other agents, such as neurotensin, 
a-melanocyte-stimulating hormone, 
corticotropin, 6-endorphin, and bom- 
besin that decrease temperature.” 
Central dopamine transmission, of 
recognized importance in thermoreg- 
ulation,“ may likewise have been dis- 
turbed by the hydrocephalus and may 
have thus contributed to the syn- 
drome observed. The similar hyper- 
thermic neuroleptic malignant syn- 
drome may, itself, result from block- 
ade of dopamine receptors.” It seems 
unlikely, however, that the hydro- 
cephalus in our subjects blocked dopa- 
mine receptors. On the other hand, it 
is possible that acute hydrocephalus 
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could produce acute stretch of axons 
that sweep past the enlarged ventri- 
cles as striatal dopamine fibers do.” 
With such stretch, blockade of axo- 
plasmic transport of dopamine*” 
could be anticipated, and dopaminer- 
gic transmission effectively halted.” 

It is also probable that the hydro- 
cephalus acutely compressed the 
hypothalamus and led, through neu- 
rochemical mechanisms, such as those 
just reviewed, to disorders of heat 
regulation. Normal heat dissipation 
by sweating was not totally blocked 
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since both patients had marked dia- 
phoresis. 

Each of these possible pathogenetic 
mechanisms is unproved. Although 
the pathogenesis may be obscure, we 
believe that hydrocephalus should be 
included in the differential diagnosis 
of acute hyperpyrexia, particularly 
when there is muscular rigidity and 
autonomic instability. Our first sub- 
ject, who was taking neuroleptics, 
demonstrates how the hyperpyrexic 
syndrome accompanying hydrocepha- 
lus could easily be confused with the 
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neuroleptic malignant syndrome. In- 
deed, some of the pathogenetic mecha- 
nisms that participate in the develop- 
ment of the neuroleptic malignant 
syndrome may be shared by the 
hyperpyrexic syndrome associated 
with acute hydrocephalus. 
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History of Neurology 


Théodore Herpin 


A Mid-19th Century View on Epilepsy 


Dieter Schmidt, MD 


I take this opportunity of advising the 
younger medical neurologist to study 
carefully Herpin’s writing on epilep- 
sy. I have long known his valuable 
work Du pronostic et du traitement 
curatif de l’epilepsie (1852) but I have 
only recently heard of his still more 
valuable work Des accés incomplets 
d’épilepsie (1867). 

JOHN HUGHLINGS JACKSON,! 1899 


he European neurologist Théodore 

Herpin (1799-1865) has greatly 
influenced our knowledge of epilepsy 
as a neurologic disorder. In his double 
law of identity, he suggested that 
incomplete (partial) seizures evolve 
into generalized tonic-clonic seizures, 
and, furthermore, that the clinical 
phenomenology at the onset of a sei- 
zure is always or nearly always identi- 
cal for an individual patient. His lon- 
gitudinal observations indicated that 
the therapeutic outcome is poorer in 
epilepsy of long duration and in 
patients with a high number of sei- 
zures prior to treatment or delayed 
treatment and in those with neuro- 
psychiatric deficits. Herpin recom- 
mended zinc oxide for the treatment 
of epilepsy and, surprisingly, reported 
a failure rate similar to that of mod- 
ern antiepileptic drug treatment. 
Finally, in 1867 Herpin? provided the 
first clinical description of juvenile 
myoclonic epilepsy (impulsive petit 
mal). 
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Théodore Herpin has profoundly 
influenced our knowledge of the clini- 
cal manifestations of epileptic sei- 
zures and of the prognosis of epilepsy. 
Hughlings Jackson was impressed by 
Herpin’s work and quoted him copi- 
ously.’ Temkin,‘ in his monograph on 
the history of epilepsy, saw Herpin 
mainly as one of Jackson’s forerun- 
ners. In addition, other aspects of 
Herpin’s work are valuable for under- 
standing our current concepts of epi- 
lepsy. It may, therefore, be interesting 
to briefly review his life and his 
work. 


PERSONAL HISTORY 


Theodore Joseph Dieudonné Herpin 
(Fig 1) was born in Lyon, France, in 
1799, spent his childhood in neighbor- 
ing Geneva and, in 1823, finished med- 
ical school in Paris by writing a thesis 
on chronic pleurisy. The same year 
Herpin returned to private practice in 
Geneva for the next 30 years and 
became a well-known specialist on 
epilepsy. He established epilepsy clin- 
ics in rural communities outside of 
Geneva that he visited regularly. In 
1852, he published The Prognosis and 
the Curative Treatment of Epilepsy 
(Du pronostic et du traitement curatif 
de l’epilepsie)’ (Fig 2), which won the 
prestigious Monthyon Award of the 
Medical Faculty, Paris. The same year 
he moved to Paris. Two years after his 
death in 1865, his monograph, Incom- 
plete Epileptic Seizures (Des accès 
incomplets d’epilepsie),> was pub- 
lished. Herpin’s work was well 
received and widely discussed by con- 
temporary eminent European neurol- 
ogists, such as Louis Jean François 
Delasiauveć in France and Hughlings 
Jackson? and Sir William Richard 
Gowers’ in England. 





TREATMENT AND PROGNOSIS OF 
EPILEPSY 


Herpin finished his studies of 30 
years’ duration on the prognosis and 
treatment of epilepsy in 1850, one year 
before bromide was introduced in the 
treatment of epilepsy by Sir Charles 
Locock. Based on longitudinal obser- 
vations of 38 cases with epilepsy, Her- 
pin recommended single drug therapy 
with gradual dose increments if nec- 
essary, until clinical drug toxicity pre- 
vented a further increase. 

His view is so accurately predictive 

of modern thought that the reader 
may wonder what Herpin actually 
wrote. 
Ainsi, à l’exception de l'extrait de valéri- 
ane que nous avons quelquefois associé a 
l’oxyde de zinc comme excipient ou, si l’on 
veut, comme adjuvant, nous n'avons 
jamais donné deux remèdes à la fois*®*”; 
[and] indépendamment d'un choix heureux 
de remèdes, nous avons dû nos succès à 
certaines règles dans leur emploi, qui sont 
communes à tous les médicaments que 
nous avons employes: L'administration des 
remédes a été toujours, autant que possi- 
ble, continue; les doses ont été progressive- 
ment augmentées jusqu aux limites impo- 
sées par la prudence et par la nécessité de 
ne pas dégotiter les malades, la dose maxi- 
mum a été plus ou moins longtemps soute- 
nue, 0554 

Irregular intake of the prescribed 
medication was held responsible for a 
relapse in many of Herpin’s patients. 
Herpin sadly notes on one of his resis- 
tant cases (No. 36): “On ne mit pas 
toujours dans ladministration du 
remède une grande régularite; en 
décembre surtout on fut trés négli- 
gent.” His drug af choice at the 
time was zinc oxide. Unfortunately, 
Herpin had no opportunity to com- 
pare zinc oxide therapy with therapy 
with the then newly imtroduced bro- 
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A MADRID, CHEZ C. BAILLY-BAILLIÈRE, CALLE DEL PRINCIPE, If. 
1852, 
Fig 2.—Title page of Théodore Herpin’s The Prognosis and the 
Curative Treatment of Epilepsy, which won Herpin the Monthyon Award 


Fig 1.—tfuropean neurologist Théodore Herpin (1799-1865). 


mides. The efficacy of zinc oxide is, 
therefere, difficult to evaluate. In 
addition, placebo effects cannot be 
ruled eut. Herpin meticulously com- 
pared the efficacy of various experi- 
menta. antiepileptic agents in pa- 
tients matched for severity of their 
epilepsy. Of his patients, 49% had 
their enilepsy under complete control. 
Most cf these patients had epilepsy of 
recent onset. Some patients even had 
only one er two epileptic seizures, a 
fact that was noted critically by Louis 
Jean François Delasiauve,® who earli- 
er hac competed unsuccessfully with 
Herpin fer the Monthyon Award. Of 
Herpin’s cases, 26% proved to be drug 
resistant. The disquieting percentage 
of drug resistant cases has apparently 
not changed since.’ Spontaneous 
remission without drug therapy was 
seen ir 5% of Herpin’s patients. Sup- 
ported by observations that most of 
his pacients in private practice were 
without psychopathologic abnormali- 
ties, Herpim challenged the then com- 
monly held view that epilepsy and 
insani=y were closely associated? A 
high seizure frequency, namely more 
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of the Medical Faculty, Paris. 


than 500 seizures prior to therapy, 
long duration of epilepsy, delay of 
treatment, and concomitant neuro- 
psychiatric deficits were unfavorable 
indications for seizure control. This is 
again similar to what present studies 
rediscover.'” 

Herpin’s rationale for early treat- 
ment was based on his view that each 
seizure contributed to the develop- 
ment of the next seizure. Whether Sir 
William Richard Gowers’ (1845 to 
1915) knew Herpin’s work is uncertain 
when he neted “that the effect of a 
convulsion on the nerve centres is 
such as to render the occurrence of 
another more easy, to intensify the 
predisposition that already exists.” 


THE DOUBLE LAW OF IDENTITY IN 
EPILEPSY 


Herpin proposed in his first law of 
identity that “incomplete (partial) 
seizures are generalized tonic-clonic 
seizures which are reduced to their 
initial clinieal manifestations or have 
been arrested in a phase of their 
development.” This view was in con- 
trast to the concept of epilepsy in the 


middle of the 19th century. At his 
time, epilepsy was generally thought 
to be characterized by “complete,” ie, 
generalized tonic-clonie seizures. Oth- 
er types of seizures were thought to be 
rather irrelevant. The present classi- 
fication into generalized and partial 
epileptic seizures, which has been 
dated back to Hughlings Jackson," 
can, in fact, already be found in Her- 
pin’s monograph. Herpin showed that 
incomplete (partial) seizures were 
more common than generalized tonic- 
clonic seizures. In many of his 
patients, one to five years elapsed 
before partial seizures were followed 
by generalized tonic-clonic seizures. 
In addition, Herpin suggested that the 
spectrum of clinica] seizure manifes- 
tations in an individual patient devel- 
ops sequentially either to the full clin- 
ical manifestation, ie, the complete 
generalized tonic-clonic seizures, or to 
fragments thereof, ie, partial seizures. 
As an astute observer, Herpin noted 
that generalized tonic-clonic seizures 
were usually controlled first in the 
course of effective drug treatment, 
while partial seizures, including 
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auras, often remained uncontrolled. 
Herpin hypothesized that the differ- 
ent seizure types reflect various 
phases of the epileptic process in the 
brain of the individual patient. Cur- 
rently, we are still at a loss to under- 
stand what determines the choice of 
one of several clinical seizure mani- 
festations available in the same 
patient. 

In the second law of identity, Her- 
pin suggested, “However infinitely 
the clinical onset of seizures may vary 
from patient to patient, to onset is the 
same or nearly always the same for 
each patient.” He further maintained 
“that incomplete seizures are always 
or nearly always similar in their clin- 
ical manifestations in the individual 
patient.” The validity of this hypothe- 
sis has recently been reexamined with 
the help of modern video-electroen- 
cephalographic recordings. The vari- 
ability of seizure onset in several com- 
plex partial seizures of the same 
patient was smaller than the variabil- 
ity of seizure onset among different 
patients with complex partial sei- 
zures.'? 

Herpin’s concept of the clinical 
onset as a criterion for the classifica- 
tion of a seizure is still valid today. 
The main feature of the 1969 classifi- 
cation of epileptic seizures? was a 
distinction between seizures that are 
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lings Jackson. London, Hodder and Stoughton, 
1931, pp 468-471. 
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5. Herpin T: Du pronostic et du traitement 
curatif de lepilepsie. Paris, Bailliére, 1852. 

6. Delasiauve LJF: Traite de l’epilepsie. 1854. 
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generalized from the beginning and 
those that are partial or focal at onset 
and become generalized secondarily. 
Unlike the 1969 version, the current 
proposal! allows for longitudinal 
description of evolving seizure mani- 
festations, eg, a simple partial seizure 
evolving into a complex partial sei- 
zure. Furthermore, simple or complex 
partial seizures may evolve into gen- 
eralized tonic-clonic convulsions. It is 
fair to state that Herpin’s idea of 
evolving seizure types is one of the 
conceptual foundations of our current 
classification of epileptic seizures. 


ORIGINAL DESCRIPTION OF JUVENILE 
MYOCLONIC EPILEPSY 


As an astute observer, Herpin gave 
a classic description of generalized 
tonic-clonic seizures and clonic sei- 
zures. Among the partial seizures, 
Herpin described those with tonic or 
clonic movements in one region of the 
body and those with a march of con- 
vulsions, which were later given Jack- 
son’s name by Charcot'* in his famous 
Tuesday Lectures in the Salpêtrière. 
Herpin observed “perturbations of 
intelligence,” which Jackson and 
Purves Stewart’ later called “mental 
diplopia” during dreamy states. One 
of Herpin’s most valuable contribu- 
tions to our knowledge of the classifi- 
cation of epileptic syndromes is given 
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in the following case record.’ 


A 14-year-old very intelligent son of a 
physician. His materna! grandmother had 
become epileptic in her later years. He was 
13 years old when a mild degree of epileptic 
seizures (commotions) began. At the onset 
quite rare, they became more frequent 
later, until the first generalized tonic- 
clonic seizure occurred. Since that time 
they were less violent and less frequent, 
occurring three to nine times a day on the 
average. The generalized tonic-clonic sei- 
zures began three months after the onset 
of the commotions. The generalized tonic- 
clonic seizures and the commotions develop 
almost always during the day; recently 
they start in the morning, mostly in bed. 
At the onset the commotion is limited to 
the upper part of the body, later they 
become more general. If the boy stands or 
walks, he may rarely fall. He rises again 
immediately. During the commotion he 
lets go or throws away what is in his 
hands, especially in his right hand. He 
claims loss of sight during the commotion, 
but it returns instantly. 

The generalized tonic-clonic seizures is 
preceded by two, three, or more commo- 
tions. The hands are always thrust for- 
wards, and he would fall down, if one 
would not hold him. Sudden and forced 
waking up has provoked a seizure during 
the night. 


This is the first complete clinical 
description of juvenile myoclonic epi- 
lepsy.!*"6 
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Lid Lag in Guillain-Barré-Strohl Syndrome 


Adolphe Neetens, MD, PhD, Helena Smet, MD 


è Apparent sustained lid lag appears 
to be a peculiar neuro-ophthalmologic 
finding in Guillain-Barré-Strohl syndrome. 
We propose that the sign occurs with 
peripheral facial paralysis and it results 
after attempted forced lid closure, rather 
than being of central origin. 

(Arch Neurol 1988;45: 1046-1047) 


hree patients with severe idiopath- 

ic polyneuritis and facial diplegia, 
Guillain-Barré-Strohl (GBS) syn- 
drome, demonstrated marked lid lag 
on downgaze during voluntary lid clo- 
sure, during sleep, and during blink 
reflex. 


REPORT OF CASES 


Case 1.—A 52-year-old man was admit- 
ted with seven days of increasing limb 
weakness after a common cold. This pro- 
gressed to areflexic tetraparesis, marked 
distal hypoalgesia, diminished vibration 
sense and proprioception, complete bilater- 
al facial diplegia, left abducens paresis, 
and retracted upper eyelids. The eyelids 
did not follow on downgaze, but a limited 
bilateral blink reflex could be elicited; vol- 
untary lid closure was not possible and, 
during sleep, there was no relaxation of the 
levator palpebra muscles. Convergence, 
pupillary functions (light, consensual, 
near), and corneal sensitivity were normal 
(Fig 1). 

Electro-ophthalmography (visual corti- 
cal evoked responses [VCER]) disclosed 
absence of optic neuropathy. The cerebro- 
spinal fluid protein concentration was 1.94 
g/L with less than three leukocytes. 

Electromyogram showed marked slow- 
ing of conduction velocities on examination 
of the median nerve and fibular nerve, and 
a prolonged distal latency in the ulnar 
nerve. For all three nerves examined, F- 
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wave latencies were significantly in- 
creased. Only the peroneal nerve showed 
evidence of conduction block. The facial 
nerve showed no spontaneous or voluntary 


activity. 
Electronystagmography (stimulation 
with iced water) resulted in normal 


responses on both sides. Ten days after the 
onset of the symptoms, the patient began 
to recover slowly. Moistening eye drops 
were applied to prevent corneal damage 
from failure of eyelid closure. Four months 
later, eyelid motility recovered nearly com- 
pletely. 

CASE 2.—A 42-year-old man was admit- 
ted with three days of muscle pain in the 
limbs and facial diplegia with retraction of 
both upper eyelids, resulting in lid lag on 
downgaze, and lack of voluntary lid closure. 
Limited corneal reflex blinking and failure 
of lid closure persisted during sleep. Extra- 
ocular muscular activity and autonomic 
pupillary functions were normal. There was 
no quadriparesis, but there was decreased 
vibration sense and generalized areflexia. 
Cerebrospinal fluid protein concentration 
was 0.71 g/L without cells. Electromyo- 
gram showed only prolenged F-wave laten- 
cies. After four months, there was a pro- 
gressive improvement of facial muscular 
activity and a simultaneous progressive 
relaxation of the levator palpebra muscles. 
Corneal damage was prevented by applica- 
tion of moistening eye drops (Fig 2). 

Case 3.—A 26-year-old woman was 
admitted with seven days of paresthesia 
extending proximally, while progressive 
tetraparesis developed. One week before, 
she had complained of headaches and 
bilateral neck and shoulder pain. On the 
day of admission, she had ataxia, slurred 
speech, impaired swallowing, and a pecu- 
liar sensation of taste. Neurologic exami- 
nation showed generalized areflexia, tetra- 
paresis and diminished vibration sense, 
and proprioception. Cerebrospinal fluid 
protein concentration was 4.29 g/L with a 
leukocyte count of <2 x10°/L. Electro- 
myogram disclosed prolonged distal laten- 
cies with very-low-amplitude motor re- 
sponses and absent F waves. The following 
day hypoglossal paralysis and respiratory 
failure required artificial respiration. A 


left peripheral facial paresis was followed 
three days later by a less pronounced right 
facial paresis, resulting in incomplete clo- 
sure of only the left eye. Two days later, 
retraction of the left levator palpebra with 
lid lag of the upper eyelid on downgaze was 
present. Voluntary lid chosure persisted on 
the right side, but closure was not possible 
on the left side. 


COMMENT 


Sustained lid lag in GBS syndrome 
during downgaze on attempted lid clo- 
sure and during sleep is a peculiar 
neuro-ophthalmologie sign. 

Only two nearly similar cases! have 
been published, to our knowledge, but 
complete lid closure during sleep was 
possible in those cases. 

Normally, descent of the upper lid 
on downgaze”™ is the result of progres- 
sive relaxation of the levator muscle. 
During voluntary lid closure and blink 
reflex a reciprocal interaction be- 
tween the levator palpebrae (relax- 
ation) and the orbicularis oculi (con- 
traction) occurs.*° The pathways 
involved are unknown.‘ 

Lid lag is a marked limitation of 
upper lid descent on downgaze. Sus- 
tained eyelid retraction, Collier’s sign, 
may be observed with any of the dis- 
orders that produce a dorsal mesence- 
phalic syndrome (Parinaud), but 
without lid lag during downgaze. In 
upgaze, the eyelid retraction reap- 
pears as gaze connects the horizontal 
plane. In most patients, sleep, loss of 
consciousness, stupor, or coma are 
associated with absence of levator 
tone. Occasionally, during coma, leva- 
tor tone may persist, producing the 
incongruous picture of an intermit- 
tently open and closed palpebral fis- 
sure in an unresponsive patient. This 
sign usually indicates disease of the 
rostral mesencephalon and pons, but 
may occur with diffuse hemispheric 
disease. Rarely, comatose patients 
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Fig 1 —“acial diplegia. A, Lid lag in primary position of gaze. B, Lid lag in downgaze. C, Lid lag 





SN 


more obwious after head tilt. D, On attempted eyelid closure, Bell's phenomenon is obviously 


demenstated due to lid lag. 





Fig *.—Lic tag is especially obvious with facial paralysis more pronounced on one side. A, 
Heastilt lid lac is obviously more pronounced on right side as facial paralysis is more pronounced 
on Sime si. B, Lid lag is more obvious during attempted lid closure on right side, with more 
prormurcec right-sided facial paralysis. 


wil maintain constantly open, un- 
blirking syes caused by a failure of 
jevetor inhibition resulting in persis- 
ten levater tone.‘ 

Lpper eyelid retraction with sus- 
tained lid kag also occurs in thyroid 
opkthalmepathy; the first of the 
beginning subclinical signs is retrac- 
tion ef the inferior rectus muscle. 
After injection of botulinum A toxin 
in the imferior rectus muscle, the 
retraction of the upper eyelid with lid 
lag fades away and tends to normal- 
ize 

Patents with cicatricial eyelid 
leseons after inflammation or trauma, 
or blecked orbicularis oculi muscle 
acor after botulinum A toxin treat- 
ment for essential blepharospasm or 
spastic entropion, may present with 
an iractiwated effector and demon- 
stmate incomplete eyelid closure with 
upper lid lag. 

_id lag in our patients went togeth- 
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er with peripheral facial paralysis. 
This paralysis had minimal or no 
effect on lid position during down- 
gaze, although it is known in other 
cases of facial paralysis that lower lid 
sagging and ectropion can occur. 

In case 2, we observed transient 
ipsilateral lid lag and unilateral facial 
paralysis early as well as during 
recovery (Fig 2). This suggests a 
peripheral cause for the sign because 
unsuccessful voluntary or reflex 
(blinking) active eyelid closure during 
facial hemiplegia or diplegia causes 
prolonged exposure of the cornea. The 
irritation of the latter (Bengal-Rose 
test results, positive) evoked practi- 
cally constant forced blink reflexes, 
normally occurring only 16 to 18 times 
a minute. 

We believe that lid lag results from 
levator muscle contraction, without 
contraction of the antagonistic orbic- 
ularis muscle. During downgaze the 


constant irritation in the corneal 
nerve V territory induces attempts at 
blinking; the orbicularis oculi effector 
of the blink reflex being inactive, cor- 
responding relaxation of the levator 
will not be observed. 

In our cases, conjugate horizontal 
and vertical movements were normal, 
as well as corneal blink reflexes, 
pupillary dynamics (light and conver- 
gence), and Bell’s phenomenon. 

As the levator palpebra receives 
stimuli from both crossed and 
uncrossed fibers, lid lag should always 
be bilateral if the lesion was central. 
Histopathologic findings thus far 
have not reported primary pathologic 
changes in brain stems of patients 
with GBS.* 

A patient has been described” with 
some perivascular lymphocytic infil- 
tration most prominent in the fascicle 
longitudinal medial area, as well as 
other abnormalities of Clarke’s col- 
umn, almost certainly to be consid- 
ered as secondary to peripheral nerve 
damage.''? 
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CONFERENCE OBJECTIVES 


I. Sumzeons will explore current concepts in boneworking through lec- 
tures comierences, and clinical procedures on video. OR personnel will 
participate in the same activities. 


II. Sumgsons will participate in hands-on workshops with advanced 
pneumatsc instrumentation so their boneworking problems will be re- 
fined,.expeciited, and facilitated. OR personnel will participate in hands- 
on worksneps aswell es give particular attention to equipment care and 
maintenance, so that when OR personnel have completed the course, 

they will have improved competence in OR support. 


III. Sumeons who have completed the symposium should be able to ap- 
ply immediately their amplified skills in the operating room to do their 
bonework per se in the time delineated:+ 


CRANIUMI+: Osteoplastic temporal flap, 1% min. ¢ Posterior craniec- 
tomy, 45-58 sec.  Osteoplastic posterior craniotomy, 1-2 min. * Free tem- 
poral fla», 1 min. ® Burr hole, 1-3 sec. ¢ Hemicraniotomy, 2 min. ¢ 
Bilateral frontal flap, 3/2 min. ° Two osteoplastic subdural buttons, 2 

min. e Work about the clivus ¢, Traction anchors ¢ Cranioplasty. 


CRANICEACIAL, MAXILLOFACIAL: Frontal ¢ Maxillectomy ° 
Zygomecsamy * Orbital ¢ Supra orbit ¢ Infra orbit e Mandibular resec- 
tion * Mercibular osteotomy * Mandibular reduction ¢ Facial fractures ¢ 

Suture holes. 


ORL* re 14min. + Translabyrinthine acoustic neuroma, 
30 min: © Orbital fossa dissection. 


SPINEt: +-Place laminectomy, 6-7 min. e Anlalict cervical fusion with 
osteophy e removal, bene graft, 34 min. ® Posterolateral fusions ® 
Posterior mterbedy fusions * Foraminotomies, 30. sec. © Osteophyte 
removals 30 sec. © Harrington rod removals © Harrington rod transec- 
tion in si 2 min. ¢ Fusions — posterior and anterior ¢ Disc and nerve 

root prowlems * Unroofing nerves © Taking down old fusions, 1-8 min. 


BIOPLASTICS*: Methylmethacrylate — dissect, excise, shape ° 
Polvethyene — abrade in situ, dissect in situ, transect in situ, shape. 


BIOMETALS?: (Superalloys, Titanium alloys, Stainless steels) Transect 
and shape in OR, 16 min.; in situ, 14 min. 


+ Procedural times refer to the actual time of running the instrument. 


Surgeons will be furnished sufficient materials and advice necessary for 
any specal procedure they may envision. Plastic, Craniofacial, Max- 
illofacal and ENT problems will be explored according to the individual 

wishes of the surgeons. 


CONEERENCE HOURS: Most conferences begin at 7:00 a.m. and end 
at 1:0) pm., allowing for other activities in the afternoon and evening. 


CREDITS: Each of these conferences qualifies for AMA-CME credit. 
FEE: Surgeon — US $965.00; Resident — US $585.00 (with letter from 
departmeat head); All Operating Room Personnel (RN/ORT/PA/Other) — 
US $250.00. Enroll by check and letter. All enrollments and fee payments 

are made through the Midas Rex Office in Fort Worth. 


For additzonal information, call or write. 


“MODERN DISSECTION TECHNIQUES 


OF BONE, BIOMETALS, AND 
BIOPLASTICS” 
(NEURO 700) 


NEUROSURGICAL 
SYMPOSIA/HANDS-ON WORKSHOPS 
ENT, Maxillofacial, Plastic and ORL 
Surgeons should attend conferences for 
Neurosurgeons. 


OCTOBER 1988 - MARCH 1989 
EXTENSION SITES 
HONOLULU, HAWAII, OCTOBER 12-13-14. 


PHOENIX, ARIZONA, NOVEMBER 7-8-9. 
(Immediately preceding the first annual Barrow 
Neurological Institute Spine Workshop.) 


BOSTON, MASSACHUSETTS, NOVEMBER 
11-12-13 and 19-20-21. Co-sponsored by 
Massachusetts General Hospital, Department of 
Neurosurgery. (These conferences immediately 
precede and follow the ‘‘Neurosurgery Update” 

meeting sponsored by Harvard University.) 


NEWPORT, RHODE ISLAND, NOVEMBER 
30-Dec. 1-2. Co-sponsored by Brown University, 
Department of Clinical Neurosciences Program in 

Neurosurgery. 


PERMANENT SITES 


DALLAS/FORT WORTH, Home Office, 2929 
Race Street, Fort Worth, Texas. October 3-4-5 e 
20-21-22, November 3-4-5, December (*5-6-7) ° 
8-9-10, January 1989 9-10-11, February 20-21-22 

e (*27-28-Mar. 1), March 13-14-15. 


NEW YORK CITY, 115 East 61st Street, Lower 
Level. October (*3-4-5) © 6-7-8 © 24-25-26, Novem- 
ber 7-8-9, December 1-2-3 è 12-13-14, January 
1989 12-13-14 © 23-24-25 © 30-31-Feb. 1, February 
6-7-8 © 13-14-15 © 27-28-Mar. 1, March 6-7-8 e 

(*20-21-22). 


THE PALM BEACHES, 529 25th Street, West 
Palm Beach, Florida. October (*17-18-19) œ 
31-Nov. 1-2, November 14-15-16, December 5-6-7 
e 19-20-21, January 1989 (*9-10-11) * 12-13-14 e 
23-24-25 © 30-31-Feb. 1, February 23-24-25, 

March 9-10-11. 


CHICAGO, 728 West Algonquin Road, Arlington 
Heights, Illinois. October 3-4-5 © 20-21-22, No- 
vember 3-4-5, December 12-13-14, January 1989 
5-6-7 © 16-17-18 © 26-27-28, February 23-24-25, 

March (*13-14-15). 


LOS ANGELES/ANAHEIM, 625 West Katella, 
Unit 22, Orange, California. October 27-28-29, 
November 10-11-12, December 8-9-10 ¢ (*15-16-17) 
e 19-20-21, January 1989 5-6-7 © (*16-17-18) ° 

30-31-Feb. 1, March 13-14-15. 
*These are special conferences scheduled for OR Personnel only. 


























Join the more than 6,700 enrollees who have medica Midas Rex Hands-On Workshops. (3,550 Orthopaedic 
Surgeons; 1,300 Neurosurgeons; 1,900 OR Personnel) 
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From sight...to insight. 


Imagine being able to objectively 
compare your patient's brain func- 
tion to that of hundreds of other 
brains. All perfectly normal. So that 
any deviations would show up 
instantly in vivid color. 

The Nicolet BEAM® System gives 
you easy access to hundreds of well- 
defined, age-matched, healthy indi- 
viduals with completely normal brain 
functions. Frankly, it’s the most 
reliable data base of its kind. BEAM 


Nicolet Biomedical Instruments 


doesn't replace EEG— it is EEG, 
extended to the point where you are 
able to visualize and quantify abnor- 
malities better than ever before. In 
virtually an instant, BEAM helps you 
accomplish analyses (including Sig- 
nificance Probability Mapping- 
SPM) that used to take hours or days. 
BEAM incorporates standardized 
testing protocols for maximum 
objectivity, the newest EEG and 
evoked potential testing equipment, 
powerful minicomputers for speed 
and efficiency, and touch-screen 


5225-4 Verona Road, Madison, WI, USA 53711, 608/271-3333, TWX 910-286-2711 
Subsidiary Offices: Canada, France, Japan, The Netherlands, United Kingdom and West Germany 


BEAM® is a registered trademark of Nicolet Instrument Cory 
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operation for unrivaled simplicity. 

In short, a comprehensive system ™% 
not just for brain mapping, but for 
obtaining, displaying and analyzing 
electrophysiologic data. 

BEAM gives you sights that lead 
to insight. And makes you more 
productive, more thorough than 
ever before. For more information 
on how the BEAM System is revolu- 
tionizing neurology and psychiatry, 
call today. 


Toll Free 1-800-356-0007. 


(In Wis., call collect 608-271-3333 Ext. 2480.) 


Nicolet ` 
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ORIGINAL CONTRIBUTIONS 


intracranial Operation Within Seven Days of Aneurysmal Subarachnoid Hemorrhage 
H. P. Adams, Jr, N. F. Kassell, G. A. Kongable, J. C. Torner 


intracerebral Hemorrhage Complicating Intravenous Tissue Plasminogen Activator 
Treatment S. E. Carlson, M. S. Aldrich, H. S. Greenberg, E. J. Topol 


Large Subcortical Hemispheric Infarctions A. L. Levine, H. L. Lagreze, J. A. Dobkin, P. A. Turski 
Hypertensive Encephalopathy R. A. Hauser, D. M. Lacey, M. R. Knight 


The Neuromuscular Manifestations of Human Immunodeficiency Virus Infections 
| l D. J. Lange, C. B. Britton, D. S. Younger, A. P. Hays 


Failure of Antiviral Therapy for Acquired Immunodeficiency Syndrome-Related 
Cytomegalovirus Myelitis M. A. Jacobson, J. Mills, J. Rush, J. J. O'Donnell, 
R. G. Miller, C. Greco, M. F. Gonzales 


Correlation of Phosphorus-31 Magnetic Resonance Spectroscopy and Morphologic 
Findings in Alzheimer’s Disease | J. W. Pettegrew, K. Panchalingam, J. Moossy, 
J. Martinez, G. Rao, F. Boller 


Familiai Alzheimer’s Disease With Myoclonus and ‘Spongy Change’ P. Duffy, 
À R. Mayeux, W. Kupsky 

Amanteadine, Fatigue, and Multiple Sclerosis G. A. Rosenberg, O. Appenzeller 
Genetie Susceptibility to Multiple Sclerosis E. Kinnunen, J. Juntunen, L. Ketonen, 


S. Koskimies, Y. T. Konttinen, T. Salmi, M. Koskenvuo, J. Kaprio 


Cerebral Magnetic Resonance Imaging Findings in Multiple Sclerosis 
| F. M. Reischies, K. Baum, H. Brau, J. P. Hedde, G. Schwindt 


Familial Oculoleptomeningeal Amyloidosis R. J. Uitti, J. R. Donat, B. Rozdilsky, 
R. J. Schneider, A. H. Koeppen 


Increased lofetamine | 123 Brain Uptake in Metastatic Melanoma J. S. Nagel, M. Ichise, 
S. P. Mueller, K. A. Johnson, R. J. English, W. D. Kaplan, O. Schober, B. L. Holman, 


Short Course of Albendazole Therapy for Neurocysticercosis J. Sotelo, P. Penagos, 
F. Escobedo, O. H. Del Brutto 


HISTORY OF NEUROLOGY 
The ‘Kennard Effect’ Before Kennard S. Finger, C. Wolf 
REMINISCENCES 
Some Reminiscences | R. B. Aird 
OBSERVATIONS 


Pure Alexia in Japanese and Agraphia Without Alexia in Kanji H. Mochizuki, R. Ohtomo 
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“Once in a blue moon” describes the phenomenon in which 
the moon appears as a brilliant blue. Seen worldwide foliowing 
the volcanic eruption of Krakatoa in 1883, the blue moon occurs 
only when atmospheric cloud droplets, each less than 5 pm in 
diameter, form in abundance—an exceedingly rare event: 
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, ASYare as a seizure on Dilantin’ 


For as many as 86% of patients, sei- 
zures occur only once in a blue moon— 
if at all—once Dilantin monotherapy 
is under way.” 


That fact holds true for partial, 
complex partial, generalized tonic- 
clonic seizures, and status epilepticus. 


And it’s achieved without cognitive 
impairment at therapeutic drug levels 
(10 to 20 ug/mL),? often with once- 
daily therapy (Dilantin Kapseals®), 
which enhances compliance. 


What you demand, Dilantin does— 
for millions of patients every day. 


That’s why Dilantin remains the 
drug of first choice. 


And that’s why most patients on 
Dilantin will wait a long, long time to 
see another seizure. 


Dilantin 
(phenytoin) 


References 

1. Shute CCD: The ‘blue moon’ phenomenon. Weather 1976; 
31:292-296. 

2. Ramsay RE, Wilder BJ, Berger JR, et al: A double-blind 
study comparing carbamazepine with phenytoin as initial 
seizure therapy in adults. Neurology 1983;33:904-910. 

3. Porter RJ, Theodore WH: Nonsedative regimens in the 
treatment of epilepsy. Arch Intern Med 1983;143:945-947. 


Please see next page for brief summary of prescribing information 
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Ne (Extended Phenytoin Sodium Capsules, USP) KAPSEALS® 
© (Phenytoin Sodium Injection, USP) PARENTERAL 


Before prescribing, please see full prescribing information. A Briet Summary follows. 
er | IMPORTANT NOTE 


This drug must be administered slowly. In adults do not exceed 50 mg per minute intravenously. 
In neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 


INDICATIONS AND USAGE: Parenteral: Parenteral Dilantin is indicated for the control of status epilepticus of the 

grand mal type, and prevention and treatment of seizures occurring during neurosurgery. 

~ Oral: Dilantin is indicated for the control of generalized tonic-clonic (grand mal) and complex partial 

> (psychomotor, temporal lobe) seizures and prevention and treatment of seizures occurring during or following 
= neurosurgery. 
ty Phenytoin serum level determinations may be necessary for optimal dosage adjustments (see Dosage and 
= ‘fi -Administration and Clinical Pharmacology). 
= CONTRAINDICATIONS: Parenteral and Oral: Phenytoin is contraindicated in those patients who are hypersensitive 
= tophenytoin or other hydantoins. 

Parenteral: Because of its effect on ventricular automaticity, phenytoin is contraindicated in sinus bradycardia, 
Ee sino-atrial block, second and third degree A-V block, and patients with Adams-Stokes syndrome. 

= WARNINGS: Parenteral: Intravenous administration should not exceed 50 mg per minute in adults. 

~ inneonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 
one Severe cardiotoxic reactions and fatalities have been reported with atrial and ventricular conduction depression 
and ventricular fibrillation. Severe complications are most commonly encountered in elderly or gravely ill patients. 

Phenytoin should be used with caution in patients with hypotension and severe myocardial insufficiency. 

Hypotension usually occurs when the drug is administered rapidly by the intravenous route. 

The intramuscular route is not recommended for the treatment of status epilepticus since blood levels of 
i. phenytoin in the therapeutic range cannot be readily achieved with doses and methods of administration ordinarily 

= employed. 

3 Oral: Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When, in the 
judgment of the clinician, the need for dosage reduction, discontinuation, or substitution of alternative antiepileptic 
medication arises, this should be done gradually. However, in the event of an allergic or hypersensitivity reaction, 

- rapid substitution of alternative therapy may be necessary. In this case, alternative therapy should be an 
antie pileptic drug not belonging to the hydantoin chemical class. 
interal and Oral: There have been a number of reports suggesting a relationship between phenytoin and 
=~ the GatelOpment of lymphadenopathy (local or generalized) including benign lymph node hyperplasia, 
~ pseudolymphoma, lymphoma, and Hodgkin's Disease. Although 
~ acause and effect relationship has not been established. the 
occurrence of lymphadenopathy indicates the need to 
= differentiate such a condition from other types of lymph node 
= _ pathology. Lymph node involvement may occur with or without 
symptoms and signs resembling serum sickness eg, fever, rash 
and liver involvement. 
; In all cases of lymphadenopathy, follow-up observation for an 
= extended period is indicated and every effort should be made to 
achieve seizure contro! using alternative antiepileptic drugs. 

Acute alcoholic intake may increase phenytoin serum 

levels while chronic alcoholic use may decrease serum levels. 
Usage in Pregnancy: Parenteral and Oral: A number of reports 
suggests an association between the use of antiepileptic drugs by women with epilepsy and a higher incidence 
of birth defects in children born to these women. Data are more extensive with respect to phenytoin and 
phenobarbital, but these are also the most commonly prescribed antiepileptic drugs; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known antiepileptic drugs. 
The reports suggesting a higher incidence of birth defects in children of drug-treated epileptic women cannot be 
regarded as adequate to prove a definite cause and effect relationship. There are intrinsic methodologic problems 
in obtaining adequate data on drug teratogenicity in humans; genetic factors or the epileptic condition itself may be 
more important than drug therapy in leading to birth defects. The great majority of mothers on antiepileptic medication 
deliver normal infants. It is important to note that antiepileptic drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures, because of the strong possibility of precipitating status epilepticus 
with attendant hypoxia and threat to life. In individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the drug may 
be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures 
do not pose some hazard to the developing embryo or fetus. The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic women of childbearing potential. 

In addition to the reports of increased incidence cf congenital malformation, such as cleft lip/palate and heart mal- 
formations in children of women receiving phenytoin and other antiepileptic drugs, there have more recently been 
3 reports of a fetal hydantoin syndrome. This consists of prenatal growth deficiency, microcephaly and mental deficiency 

-in children born to mothers who have received phenytoin, barbiturates, alcohol, or trimethadione. However, these 
features are all interrelated and are frequently associated with intrauterine growth retardation from other causes. 

There have been isolated reports of malignancies, including neuroblastoma, in children whose mothers received 
~ phenytoin during pregnancy. 

= Anincrease in seizure frequency during pregnancy occurs in a high proportion of patients, because of altered 
phenytoin absorption or metabolism. Periodic measurement of serum phenytoin levels is particularly valuable 
inthe management of a pregnant epileptic patient as a guide to an appropriate adjustment of dosage. However, 
postpartum restoration of the original dosage will probably be indicated. 

Neonatal coagulation detects have been reported within the first 24 hours in babies born to epileptic mothers 
receiving phenobarbital and/or phenytoin. Vitamin K has been shown to prevent or correct this defect and has 
been recommended to be given to the mother before delivery and to the neonate after birth. 

PRECAUTIONS: General: Parenteral: The addition of Dilantin solution to intravenous infusion is not recommended 
due to lack of solubility and resultant precipitation. 

Parenteral Dilantin should be injected slowly (not exceeding 50 mg per minute in adults), directly into a large 
vein through a large-gauge needle or intravenous catheter. Each injection of intravenous Dilantin should be followed 
= byaninjection of sterile saline through the same needle or intravenous catheter to avoid local venous irritation 

- due to the alkalinity of the solution. Continuous infusion should be avoided. 
-= Soft tissue irritation and inflammation has occurred at the site of injection with and without extravasationot 
intravenous phenytoin. Soft tissue irritation may vary from slight tenderness to extensive necrosis, sloughing. 

-andin rare instances has led to amputation. Improper administration including subcutaneous or perivascular 
_ injection should be avoided to help prevent possibility of the above. 

Oral: Osteomalacia has been associated with phenytoin therapy and is considered to be due to phenytoin’s 
interference with Vitamin D metabolism. 
Parenteral and Oral: The liver is the chief site of biotransformation of phenytoin; patients with impaired liver 
= function, elderly patients, or those who are gravely ill may show early signs of toxicity. 
j A small percentage of individuals who have been treated with phenytoin have been shown to metabolize the 
drug slowly. Slow metabolism may be due to limited enzyme availability and lack of induction; it appears to be 
genetically determined. 
__ Phenytoin should be discontinued if a skin rash appears (see “Warnings” section regarding drug 
discontinuation). If the rash is exfoliative, purpuric, or bullous or if lupus erythematosus, Stevens-Johnson 
_ syndrome, or toxic epidermal necrolysis is suspected, use of this drug should not be resumed and alternative 
_ therapy should be considered. (See Adverse Reactions.) If the rash is of a milder type (measies-like or 
= Scarlatiniform), therapy may be resumed after the rash has completely disappeared. If the rash recurs upon 
= feinstitution of therapy, further phenytoin medication is contraindicated. 
= Hyperglycemia, resulting from the drug's inhibitory effects on insulin release, has been reported. Phenytoin 
may also raise the serum glucose level in diabetic patients. 
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Phenytoin is notindicated for seizures due to Ne: oe or other metabouc causes. Aoi dans \ f 
procedures should be performed as indicated. 4 

Phenytoin is not effective for absence (petit mal) seizures. If tonic-clonic (grand ma!) and absence (petit mal) = 
‘seizures are present, combined drug therapy is needed. 

Serum levels of phenytoin sustained above the optimal range may produce confusional states referred to as ol 
“delirium, “psychosis; or “encephalopathy, or rarely irreversible cerebellar dysfunction. Accordingly, at the first “Me 
sign of acute toxicity, plasma levels are recommended. Dose reduction of phenytoin therapy is indicated if plasma ot 

levels are excessive; if symptoms persist, termination is recommended. (See Warnings) =$ 
Information for Patients: Oral: Patients taking phenytoin should be advised ofthe impcrtance of adhering strictly | . 
to the prescribed dosage regimen, and of informing the physician of any clinical condition in which it is not possible 
to take the drug orally as prescribed, eg, surgery, etc. É 

Patients should also be cautioned on the use of other drugs or alcoholic beverages without first seeking the k 
physician's advice. $ 

Patients should be instructed to call their physician if skin rash develops. 

The importance of good dental hygiene should be stressed in order to minimize the development of gingival 
hyperplasia and its complications. 

Do not use capsules which are discolored. 

Laboratory Tests: Parenteral and Oral: Phenytoin serum level determinations may be necessary to achieve optimal } 
dosage adjustments. 
Drug Interactions: Parenteral and Oral: There are many drugs which may increase or decrease phenytoin levels F 
or which phenytoin may affect. The most commonly occurring drug interactions are listed below: 1. Drugs which l 
may increase phenytoin serum levels include: chloramphenicol, dicumarol. disulfiram, tolbutamide, isoniazid, 
phenylbutazone, acute alcohol intake, salicylates, chlordiazepoxide, phenothiazines, diazepam, estrogens, 
ethosuximide, halothane, methylphenidate, sulfonamides, cimetidine, trazodone. 

2. Drugs which may decrease phenytoin levels include: carbamazepine: chronic alcohol abuse, reserpine. = — 
Moban® brand of Molindone Hydrochloride contains calcium ions which interfere with the absorption of phenytoin. - 
Ingestion times of phenytoin and antacid preparations containing calcium should be staggered in patients with ~ 
low serum phenytoin levels to prevent absorption problems. p 

3. Drugs which may either increase or decrease phenytoin serum levels include: phenobarbital, valproic acid, 
and sodium valproate. Similarly, the effect of phenytoin on phenobarbital, valproic acid and sodium valproate f 
serum levels is unpredictable. y 

4. Although not a true drug interaction, tricyclic antidepressants may precipitate seizures in susceptible patients 
and phenytoin dosage may need to be adjusted. - 

5. Drugs whose efficacy is impaired by phenytoin include: corticosteroids, coumarin anticoagulants, oral 
contraceptives, quinidine, vitamin D, digitoxin, rifampin, doxycycline, estrogens, furosemide. 

Serum level determinations are especially helpful when possible drug interactioms are suspected. 
Drug/Laboratory Test Interactions: Parenteral and Oral: 
Phenytoin may cause decreased serum levels of protein-bound 
iodine (PBI). It may also produce lower than normal values for 
dexamethasone or metyrapone tests. Phenytoin may cause 
increased serum levels of glucose, alkaline phosphatase, and 
gamma glutamy! transpeptidase (GGT) 

Carcinogenesis: Parenteral and Oral: See ‘Warnings section for 
information on carcinogenesis. 

Pregnancy: Parenteral and Oral: S2e Warnings 
Nursing Mothers: Parenteral and Oral: Infant breast-feeding is 

not recommended for women taking this drug because phenyt- 

oin appears to be secretedin low concentrations in human milk. 
ADVERSE REACTIONS: Farentera. The most notable signs of 

toxicity associated with the intravenous use of this drug are cardiovascular collapse and/or central nervous system 
depression. Hypotension does occur when the drug is administered rapidly by the intravenous route. The rate 

of administration is very important; it should not exceed 50 mg per minute in acults, and 1-3 mg/kg/min in 
neonates. At this rate, toxicity should be minimized. 

Cardiovascular: Parenteral: Severe cardiotoxic reactions and fatalitiesshave been reported with atrial and 
ventricular conduction depression and ventricular fibrillation. Severe complications are most commonly wy 
encountered in elderly or gravely ill patients, | 
Injection Site: Parenteral: Local irritation, inflammation, tenderness, necrosis, and sloughing have been reported 

with or without extravasation of intravenous phenytoin. 

Central Nervous System: Parenteral and Oral: The most common manifestations encountered with phenytoin 

therapy are referable to this system and are usually dose-related. These include nystagmus, ataxia, slurred speech, 
decreased coordination and mental confusion. Dizziness, insomnia, transient nervousness, motor twitchings, 

and headaches have aiso been observed. There have also been rare reports of phenytoin induced dyskinesias, 
including chorea, dystonia, tremor and asterixis, similar to those induced by phenothiazine and other neuroleptic 

drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term 

phenytoin therapy. 

Gastrointestinal System: Parenteral and Oral: Nausea, vomiting, and constipation. 

Integumentary System: Parenteral and Oral: Dermatological manifestations sometimes accompanied by fever 

have included scarlatiniform or morbilliform rashes. A morbilliform rash (measiles-like) is the most common; other 

types of dermatitis are seen more rarely. Other more serious forms which may be fatal have included bullous, 

exfoliative or purpuric dermatitis, lupus erythematosus, Stevens-Johnson syndrome, and toxic epidermal 

necrolysis (see Precautions). ' 
Hemopoietic System: Parenteral and Oral: Hemopoietic complications, some tatal, have occasionally been X V 
reported in association with administration of phenytoin. These have inciuded thrombocytopenia, leukopenia, a 


= 
a 


granulocytopenia, agranulocytosis, and pancytopenia with or without bone marrow suppression. While 
macrocytosis and megaloblastic anemia have occurred, these conditions usually respond to folic acid therapy. 
Lymphadenopathy including benign lymph node hyperplasia, pseudolymphoma, lymphoma, and Hodgkin's 
Disease have been reported (see Warnings). 

Connective Tissue System: Parenteral and Oral: Coarsening of the facial features, enlargement of the lips, gingival 
hyperplasia, hypertrichosis, and Peyronie's Disease. 

Other: Parenteral and Oral: Systemic lupus erythematosus, periarteritisnodosa, toxic hepatitis, liver damage, 
and immunoglobulin abnormalities may occur. 

OVERDOSAGE: Parenteral and Oral: The lethal dose in children is not known. The le:hal dose in adults is estimated 
to be 2 to 5 grams. The initial symptoms are nystagmus, ataxia and dysarthria. Other signs are tremor, hyper- 
reflexia, lethargy, slurred speech, nausea, vomiting. The patient may become comatose and hypertensive. Death 
is due to respiratory and circulatory depression. 

There are marked variations among individuals with respect to phenytoin plasma levels where toxicity may 
occur. Nystagmus, on lateral gaze, usually appears at 20 mcg/mL, ataxiæat 30 meg/mL, dysarthria and lethargy 
appear when the plasma concentration is over 40 mcg/mL, but as high concentration as 50 mcg/mL has been 
reported without evidence of toxicity. As much as 25 times the therapeutic-dose has been taken to resultin a serum 
concentration over 100 mcg/mL with complete recovery. 

Treatment: Treatment is nonspecific since there is no known antidote. 

The adequacy of the respiratory and circulatory systems should be carefully observed and appropriate 
supportive measures employed. Hemodialysis can be considered since phenytein is not completely bound to 
plasma proteins. Total exchange transfusion has been used in the treatment of severe intoxication in children. ie 

In acute overdosage the possibility of other CNS depressants, including alcohol, should be borne in mind. = 
Caution — Federal law prohibits dispensing without prescription. 
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INDERAL LA =" | 
THE WELL-TOLERATED — 
WAY TO START 


i There's no better tolerated way to start your patients on commeon-migraine 
prophylaxis. The favorable safety profile of INDERAL LA was reflected in a 
recent trial of over 68,000 hypertensives, in which nine out of ten who 
Started on INDERAL LA, stayed on it.* ml 


With flexibility that lets you titrate just about any way you'd 
like: 80 mg...120 mg...160 mg. 


And for even more flexibility... g 
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~~ 60MG 

\ INDERAL LA 


With all those options, plus the knowledge of how well 
tolerated INDERAL LA really is, you can provide 

your patients with a more convenient, common-migraine 
prophylaxis that’s...easy to live with. 


i ONCE-DAILY MIGRAINE PROPHYLAXIS 
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(PROPRANOLOL HCI) 


control comfort,and 
s compliance 


*After a 30-day trial with INDERAL LA, physicians reported that 90% of the patients 
would remain on INDERAL LA. 
Please see next page for brief summary of prescribing information. 
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BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION, SEE PACKAGE CIRCULAR.) 
= INDERAL® LA brand of propranolol hydrochloride (Long Acting Capsules) 





DESCRIPTION. |NDERAL LA is formulated to provide a sustained release of propranolol 
hydrochloride. INDERAL LA is available as 60 mg, 80 mg, 120 mg, and 160 mg capsules. 


CLINICAL PHARMACOLOGY. |NDERAL is a nonselective, beta-adrenergic receptor- 
blocking agent possessing no other autonomic nervous system activity. It specifically com- 
petes with beta-adrenergic driga peinar th Fe nts for available receptor sites. When 
access to ari i sites is blocked by INDERAL, the chronotropic, inotropic, and vaso- 
dilator responses to beta-adrenergic stimulation are decreased proportionately. 

INDERAL LA Capsules (60, 80, 120, and 160 mg) release propranolol HCI at a controlled and 
-predictable rate. Peak blood levels following dosing with INDERAL LA occur at about 6 hours 
and the apparent plasma half-life is about 10 hours. When measured at steady state over a 
= 24-hour period the areas under the propranolol plasma concentration-time curve (AUCs) for 
=. the Nate are approximately 60% to 65% of the AUCs for a comparable divided daily dose 
: + Of INDERAL Tablets. The lower AUCs for the capsules are due to greater hepatic metabolism of 

ae Sholay resulting from the slower rate of absorption of propranolol. Over a twenty-four (24) 
a>. oy period, blood levels are fairly constant for about twelve (12) hours then decline exponen- 
<a y. 

; ee ___ INDERAL LA should not be considered a simple mg-for-mg substitute for conventional 
== propranolol and the blood levels achieved do not match (are lower than) those of two to four 

a times daily dosing with the same dose. When changing to [NDERAL LA from conventional 

4: - propranolol, a possible need for retitration upwards should be considered especially to main- 
___ tain effectiveness at the end of the dosing interval. In most clinical settings, however, such as 

A oa eneon or angina where there is little correlation between plasma levels and clinical 
= effect, INDERAL LA has been therapeutically equivalent to the same mg dose of conventional 


eA 


Ea be _ INDERAL as assessed by 24-hour effects on blood pressure and on 24-hour exercise re- 
= sponses of heart rate, systolic pressure, and rate pressure product. INDERAL LA can provide 
= effective beta blockade for a 24-hour period. 


INDICATIONS AND USAGE. Hypertension: |NDERAL LA is indicated in the manage- 
__ ment of hypertension; it may be used alone or used incombination with other antihypertensive 
agents, particularly a thiazide diuretic. INDERAL LA is not indicated in the management of 


jve emergencies. 
s Due to Atherosclerosis: |NDERA_ LA is indicated for the 


4: =, long-term management of patients with angina pectoris. 
ao Migraine: INDERAL LA is indicated for the propnylaxis of common migraine headacne 
msn Thee ase | of propranolol in the treatment of a migraine attack that has started has not been 
ne 4 established and propranolol is not indicated for such use. 
. js Subaortic Stenosis: |NDERAL LA is useful in the management of hyper- 
== trophic subaortic stenosis, espera for treatmert of exertional or other stress-induced 
= angina, palpitations, and syncope. INDERAL LA also improves exercise performance. The 
seme 'ectiveness of propranolol hydrochloride in this disease appears to be due to a reduction of 
me elevated outflow pressure gradient which is exacerbated by beta-receptor stimulation. 
__ Clinical improvement may be temporary. 


TIONS. |INDERAL is contraindicated in 1) cardiogenic shock: 2) sinus 
bradycardia and greater than first-degree 
block; 3) bronchial asthma; 4) congestive heart 
failure (see WARNINGS) unless the failure is 
secondary to a tachyarrhythmia treatable with 
INDERAL. 


WARNINGS. CARDIAC FAILURE: Sympa- 
thetic stimulation may be a vital component 
supporting circulatory function in patients with 
congestive heart failure, and its inhibition by 
beta blockade may precipitate more severe 
failure. Although beta blockers should be 
avoided in overt congestive heart failure, if nec- 
essary, they can be used with close follow-up in 
patients with a history of failure who are well 
compensated and are receiving digitalis and 
diuretics. Beta-adrenergic blocking agents do not abolish the inotropic action of digitalis on 
S: heart muscle. 
re IN PATIENTS WITHOUT A HISTORY OF HEART FAILURE, continued use of beta blockers 
Can, in some cases, lead to cardiac failure. Therefore, at the first sian or symptom of heart 
= failure, the patient should be digitalized and/or treated with diuretics, and the response 
observed closely, or INDERAL should be discontinued (gradually, if possible). 


IN PATIENTS WITH ANGINA PECTORIS, there have been reports of exacerbation of 
fuses and, in some cases, myocardial infarction, ae abrupt discontinuance of 
INDERAL therapy. Therefore, when discontinuance of INDERAL is planned, the dosage 

_ should be gradually reduced over at least a few weeks, and the patient should be 
cautioned against interruption or cessation of therapy without the physician's advice. If 
INDERAL pea is interrupted and exacerbation of angina occurs, it usually is advisable 
to reinstitute INDERAL daehag and take other measures appropriate for the management 
of unstable angina pectoris. Since coronary artery disease may be unrecognized, it ma 

_ be prudent to follow the above advice in patients considered at risk of having occu 

atherosclerotic heart disease who are given propranolol for other indications. 
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Nonallergic Bronchospasm (eg, chronic bronchitis, emphysema) — PATIENTS 
WITH BRONCHOSPASTIC DISEASES SHOULD IN GENERAL NOT RECEIVE BETA 
BLOCKERS. INDERAL should be administered with caution since it may block bronchodilation 


= produced by endogenous and exogenous catecholamine stimulation of beta receptors. 
MAJOR SURGERY: The necessity or desirability of withdrawal of beta-blocking therapy prior 
3 ke to major surgery is controversial. It should be noted, however, that the impaired ability of the 
a heart to respond to reflex adrenergic stimuli may augment the risks of general anesthesia and 
= Surgical procedures. 
Sgr: INDERAL (propranolol HCI), like other beta blockers, is a competitive inhibitor of beta-recep- 
- tor agonists and its effects can be reversed by administration of such agents, eg, dobutamine 
= Of isoproterenol. However, such patients may be subject to protracted severe hypotension. 
Difficulty in starting and maintaining the heartbeat has also been reported with beta blockers. 

DIABETES AND HYPOGLYCEMIA: Beta blockers should be used with caution in diabetic 
= patients if a beta-blocking agent is required. Beta blockers may mask tachycardia occurring 
= with hypoglycemia, but other manifestations such as dizziness and sweating may not be 

significantly affected. Following insulin-induced hypoglycemia, propranolol may cause a delay 
in the recovery of blood glucose to normal levels. 

THYROTOXICOSIS: Beta blockade may mask certain clinical signs of hyperthyroidism. 
___ Therefore, abrupt withdrawal of propranolol may be followed by an exacerbation of symptoms 
-Of hyperthyroidism, including thyroid storm. Propranolol may change thyroid function tests, 
Es. rosing T4 and reverse T3, and cert warty AGE 

IN PATIENTS WITH WOLFF-PARKINSON-WHITE SYNDROME, several cases have been 
reported in which, after propranolol, the tachycardia was replaced by a severe bradycardia 
quan a demand pacemaker. In one case, this resulted after an initial dose of 5 mg 
propranolol. 


PRECAUTIONS. GENERAL: Propranolol should be used with caution in patients with im- 
she hepatic or renal function. INDERAL (propranolol HCI) is not indicated for the treatment of 
i ypprionsive emergencies. 
= Beta-adrenoreceptor blockade can cause reduction of intraocular pressure. Patients should 
at be told that INDERAL may interfere with the glaucoma screening test. Withdrawal may lead toa 
= return of increased parar pressure, 
+ CLINICAL LABORATORY 
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DRUG INTERACTIONS: Patients receiving catecholamine-depleting crugs such as rese 
pine should be closely observed if INDERAL (propranolol HCI) is administered. The adde 
catecholamine-blocking action may produce an excessive reduction of resting sympathel 
nervous activity which may result in hypotension, marked bradycardia, vertigo, syncor 
attacks, or orthostatic hypotension. 

Caution should be exercised when patients receiving a beta blocker are administered 
calcium-channel-blocking drug, especially intravenous verapamil, for both agents may d 
press myocardial contractility or atrioventricular conduction, On rare occasions, the concon 
tant intravenous use of a beta blocker and verapamil has resulted in serious adverse reaction 
especially in patients with severe cardiomyopathy, congestive heart failure, or recent myocé 
dial infarction. 

Aluminum hydroxide ge! greatly reduces intestinal absorption of propranolol. 

Ethanol slows the rate of absorption of propranoiol. 

Phenytoin, phenobarbitone, and rifampin accelerate propranolol clearance. 

Chlorpromazine, when used concomitantly with propranolol, results in increased plasrr 
levels of both drugs. 

Antipyrine and lidocaine have reduced clearance when used concomitantly wil 
‘propranolol. 

Thyroxine may result in a lower than expected T3 concentration when used concomitant 
with propranolol. 

Cimetidine decreases the hepatic metabolism of propranolol, delaying elimination an 
increasing blood levels. 

Theophylline clearance is reduced when used concomitantly with propranolol. 

CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF-FERTILITY: Long-term studies 
animals have been conducted to evaluate toxic effects and carcinogenic potential. In 1 
month studies in both rats and mice, employing doses up to 150 mgřkg/day, there was r 
evidence of significant drug-induced toxicity. There were no drug-related tumorigenic effec 
at any of the dosage levels. Reproductive studies in animals did not show any impairment 
fertility that was attributable to the drug. 

PREGNANCY: Pregnancy Category C. INDERAL has been shown to be embryotoxic 
animal studies at doses about 10 times greater than the maximum recommended human dos 

There are no adequate and well-controlled studies in pregnant women. INDERAL should t 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

NURSING MOTHERS: INDERAL is excreted in human milk. Caution should be exercise 
when INDERAL is administered to a nursing woman. 

PEDIATRIC USE: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS. Most adverse effects have been mild and transient and have rare 
required the withdrawal of therapy. 

Cardiovascular: Bradycardia; congestive heart failure; intensification o° AV block; hypote! 
sion; paresthesia of hands; thrombocytopenic purpura; arterial insufficiency, usually of tr 
ay ee type. 

ntral Nervous System: Light-headedness, mental depression maniested by insomnii 
lassitude, weakness, fatigue; reversible mental depression progressing to catatonia; visu. 
disturbances; hallucinations; vivid dreams; an acute reversible syndrome characterized t 
disorientation for time and place, short-term memory loss, emotional lability, slightly cloude 
sensorium, and decreased performance on neuropsychometrics. For immediate formulation 
fatigue, lethargy, and vivid dreams appear dose related. 
astrointestinal: Nausea, vomiting, epigastric distress, abdominal cramping, diarrhea, co! 
stipation, mesenteric arterial thrombosis, isc! 
emic colitis. 
160 Allergic: Pharyngitis and agranulocytosi 
mg erythematous rash, fever combined with acl 
x ing and sore throat. laryngospasm and respir: 
tory distress. 

Respiratory: Bronchospasm. 

Hematologic: Agranulocytosis, nonthromb« 
cytopenic purpura, thrombocytopenic pu 
pura. 

Auto-lmmune: |In extremely rare instance: 
systemic lupus erythematosus has been re 

rted. 

Miscellaneous: Alopecia, LE-like reaction: 
psoriasiform rashes, Gry eyes, male impc 
tence, and Peyronie's disease have been reported rarely. Oculomucocutaneous reactior 
involving the skin, serous membranes and conjunctivae reported for a beta blocker (practolc 
have not been associated with propranolol. 


DOSAGE AND ADMINISTRATION. |NDERAL LA provides propranolol hydrochloride in 
sustained-release capsule for administration once daily. If patients are switched from INDERA 
Tablets to INDERAL LA Capsules, care should be taken to assure that the desired therapeuti 
effect is maintained. INDERAL LA should not be considered a simple mg-‘or-mg substitute fc 
INDERAL. INDERAL LA has different kinetics and produces lower blood levels. Retitration ma 
be necessary, especially to maintain effectiveness at the end of the 24-nour dosing interval. 

HYPERTENSION — Dosage must be individualized. The usual initizl dosage is 80 m 
INDERAL LA once daily, whether used alone or added to a diuretic. Tre dosage may b 
increased to 120 mg once daily or higher until adequate blood-pressure control is achievec 
The usual maintenance dosage is 120 to 160 mg once daily. In some instances a dosage of 64 
mg may be required. The time needed for full hypertensive response to a given dosage 
variable and may range from a few days to several weeks. 

ANGINA PECTORIS — Dosage must be individualized. Starting with €0 mg INDERAL L 
once daily, dosage should be gradually increased at three- to seven-day intervals until optim 
response is obtained. Although individual patients may respond at any dosage level, tr 
average optimal dosage appears to be 160 mg once daily. In angina pectoris, the value an 
safety of dosage exceeding 320 mg per day have not been established. 

If treatment is to be discontinued, reduce dosage gradually over a perioc of a few weeks (se 
WARNINGS). 

MIGRAINE — Dosage must be individualized. The initial oral dose is 60 mg INDERAL L. 
once daily. The usual effective dose range is 160-240 mg once daily The dosage may b 
increased gradually to achieve optimal migraine prophylaxis. If a satisfactory response is nc 
obtained within four to six weeks after reaching the maximal dose, INDERA_LA therapy shoul 
be discontinued. It may be advisable to withdraw the drug gradually over a period of sever: 


S. 
HYPERTROPHIC SUBAORTIC STENOSIS — 80-160 mg INDERAL LA once daily. 
PEDIATRIC DOSAGE— At this time the data on the use of the drug in this age group are to 
limited to permit adequate directions for use. 
*The appearance of these capsules is a registered trademark of Ayerst Laboratories. 
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CALENDAR OF MEETINGS 


113th annual meeting of the American Neurological Association, Wyndham Franklin Plaza, 
Philadelphia. Contact American Neurological Association, 2221 University Ave SE, Suite 350, 
Minneapolis, MN 55414; (612) 378-3290. 


American Electroencephalographic Society Annual Meeting, Marriott Hotel and Marina, San 
Diego, held in conjunction with the Annual Meeting of American Association of Electromyography 
and Electrodiagnosis. Contact American Electroencephalographic Society Executive Office, 2579 
Melinda Dr NE, Atlanta, GA 30345; (404) 320-1746. 


Second International Conference on the Pharmacology of Cerebral Ischemia, Marburg, West 
Germany. Contact Dr John Jennings, Medical and Scientific Conferences Ltd, The Studio, 12 High 
St, Wheathampstead, Hertfordshire AL4 8AA, England; 058283 4117 or 4118. 


Joint Symposium on Somatosensory Evoked Potentials and Electric and Magnetic Coil Stimulation, 
San Diego, sponsored by the American Electroencephalographic Society and the American 
Association of Electromyography and Electrodiagnosis. Contact Ella Van Laningham, Executive 
Director, American Association of Electromyography and Electrodiagnosis, 732 Marquette Bank 
Bidg, Rochester, MN 55904; (507) 288-0100. 


11th Annual Continuing Education Courses, American Association of Electromyography and 
Electrodiagnosis. Contact Ella Van Laningham, American Association of Electromyography and 
Electrodiagnosis, 732 Marquette Bank Bldg, Rochester, MN 55904; (507) 288-0100. 


35th Annual Meeting, American Association of Electromyography and Electrodiagnosis. Contact 
Ella Van Laningham, American Association of Electromyography and Electrodiagnosis, 732 
Marquette Bank Bidg, Rochester, MN 55904; (507) 288-0100. 


“The Auditory Brain-Stem Response: Auditory and Neurological Applications,” Greenville, SC. 
Contact Easley Head and Neck Surgery, Brain-Stem Conference, 109 Fleetwood Dr, Easley, SC 
29640; (803) 855-2411. 


13th Annual Clinical Neurosciences Symposium, Chaminade Conference Center, Santa Cruz, 
Calif, “Recent Advances in Neurology and Neurosurgery,” sponsored by the Dominican 
Neurological Institute. Contact Karen Rickenbach, Dominican Neurological Institute, Dominican 
Hospital, 1555 Soquel Dr, Santa Cruz, CA 95065; (408) 462-7562. 


American Epilepsy Society Annual Meeting and Courses, Hyatt on Union Square, San Francisco. 
Contact American Epilepsy Society, 179 Allyn St, Suite 304, Hartford, CT 06103; (203) 
246-6566. 


Sixth Annual Advanced Neuroradiology Seminar, Disney World, Epcot Hyatt Regency Grand Cy- 
press Hotel, Orlando, Fla, sponsored by the Department of Radiology, Tampa (Fla) General Hospi- 
tal and University of South Florida College of Medicine, Tampa. Contact Agnes Bridges, Radiologi- 
cal Services, Tampa General Hospital, PO Box 1289, Tampa, FL 33601; (813) 251-7778. 


22nd Annual Meeting of the American Medical Electoencephalographic Association, Radisson 
Plaza Hotel, Lexington, Ky. Contact American Medical Electroencephalographic Association, 850 
Elm Grove Rd, Elm Grove, WI 53122; (414) 797-7800. 

Clinical Neuroimmunology VI, Barry Arnason, MD, course director, The Knickerbocker Hotel, 
Chicago. Contact The University of Chicago Center for Continuing Education, 5841 Maryland Ave., 
Box 139, Chicago, IL 60637; (312) 702-1056. 

“Critical Care Neurology and Neurosurgery,” The Ritz Carlton Hotel, Boston, sponsored by 
Harvard Medical School and Massachusetts General Hospital. Contact Norman Schostak, 
Harvard Medical School, Department of Continuing Education, 25 Shattuck St, Boston, MA 
02215. 

Tercero Curso en Español de la Academia Americana de Neurologia, Inter-Continental Hotel, 5150 
Westheimer Rd, Houston, sponsored by the American Academy of Neurology, State University of 
New York Health Science Center at Syracuse, and University of Texas, Houston. Contact Office of 
Continuing Education, State University of New York Health Science Center at Syracuse, 750 E 
Adams St, Syracuse, NY 13210; (315) 473-4606. 

Neuro-ophthalmology Course, Sheraton Royal Biscayne Hotel, Key Biscayne, Fla. Contact 
Bascom Palmer Eye Institute, PO Box 015869, Miami, FL 33101; (305) 326-6099. 


Fifth Meeting on Alzheimer’s Disease, International Study Group on the Pharmacology of Memory 
Disorders Associated With Aging, Zurich. Contact Professor Richard Wurtman, Bldg E-25-604, 
Whitaker College, Massachusetts Institute of Technology, Cambridge, MA 02139; (617) 253- 
6731. 

16th annual meeting, Southern Clinical Neurological Society, Camino Real Hotel, Ixtapa- 
Zihuatanejo, Mexico, ‘‘Advances in Neurology.” Contact Millie R. Walden, Executive Secretary, 
3425 SW Second Ave, Suite 153, Gainesville, FL 32607; (904) 374-6058 or (904) 373-9765. 
12th annual meeting, Neurology for Nonneurologists, Holiday Inn Embarcadero, San Diego, spon- 
sored by Department of Continuing Medical Education, University of California at San Diego School 
of Medicine, and Neurology for Nonneurologists Foundation. Contact Edith S. Bookstein, Neurol- 
ogy for Nonneurologists Foundation, PO Box 2586, La Jolla, CA 92038; (619) 454-3212. 
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“Why 
Salelei(e 
| start my 
patients with — 
Parkinson's 
disease ọn 
the 25-100 
dosage 
strength?” 





For more efficient delivery 
of levodopa anq 
improved GI tolerability 


The carbidopa component of SINEMET reduces most of 
the peripheral side effects of levodopa by inhibiting 
peripheral metabolism of levodopa. As aresult, SINEMET 
helps reduce the nausea and vomiting caused by levodopa. 


Start with the 
ona starting dose 


containing 25 mg carbidopa 
(anhydrous equivalent) 
and 100 mg levodopa 
one tablet t.i.d. 
then titrate as needed 


Not stronger... better tolerated than 
SINEMET 10-100, énivarous equivaient and 100 mg levodopa 


SINEMET is contraindicated in patients receiving monoamine oxidase 
inhibitors (these inhibitors must be discontinued at least two weeks prior 
to initiating therapy with SINEMET); in patients with known hypersensitivity 
to this drug; in patients with narrow- angle glaucoma; and in patients 

with suspicious, undiagnosed skin lesions or a history of melanoma. 


m ForaBrief Summary of Prescribing Information, please see the following page. 
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G Dosage Guidelines 

Kf Individualized dosage—a key to Clinical 
success with SINEMET 

me @ begin when symptoms first interfere with 
E normal function 

K @ adjust as necessary to help maintain relief 
a of symptoms 

; s; For initial therapy... 

+ Start with: 

= SINEMET 25-100 

B containing 25 mg carbidopa 

i (anhydrous equivalent) and 

$ 


100 mg levodopa 


one tablet t.i.d. 


If necessary, to control symptoms, dosage 
may be increased by one tablet every day 
ry other day until a dosage of eight 
INEMET 25-100 a day is reached. 


When it is evident that patients 
need more levodopa... 
vi Transfer to: 


E: SINEMET 25-250 
containing 25 mg carbidopa 
(anhydrous equivalent) and 
250 mg levodopa 


one tablet t.i.d. 


If still more levodopa is necessary, dosage 
with SINEMET 25-250 may be increased by 
one-half to one tablet every day or every 
other day to a maximum of eight tablets 
a day. 


When individualizing dosage... 





Titrate with: 

SINEMET 10-100 
E containing 10 mg carbidopa 
ko. (anhydrous equivalent) and 
EA 100 mg levodopa 


= Or SINEMET 25-100 
= Or SINEMET 25-250 


4 The optimum daily dosage of SINEMET must 
A be determined by careful titration in each 
patient. Tablets of the three strengths may 
be given separately or combined as needed 
to provide the optimum daily dosage. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 

8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should pro- 
vide about 25 percent of previous levodopa 
requirements. (Patients receiving less than 
1500 mg of levodopa a day should be 
started on one tablet of SINEMET 25-100t.i.d. 
or q.i.d.) 
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administration, see Prescribing 


i For full details on dosage and 
[ 
y Information. 





For many parkinsonian patients when symptoms first impair normal function 


Sinemet 
(Carbidopa-Levodopa | MSD) 


When SINEMET is to be given to patients who are 
being treated with levodopa, levodopa must be dis- 
continued at least 8 hours before therapy with 
SINEMET is started. in order to reduce adverse re- 
actions, it is necessary to individualize therapy. 
See the WARNINGS (below) and DOSAGE AND AD- 
MINISTRATION sections in the Prescribing Infor- 
mation before initiating therapy. 
Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to initiating 
therapy with SINEMET. 

SINEMET is contraindicated in patients with known 
hypersensitivity to this drug and in narrow-angle 
glaucoma. 

Because levodopa may activate a malignant mela- 
noma, it should not be used in patients with suspicious, 
undiagnosed skin lesions or history of melanoma. 
Warnings: Levodopa must be discontinued at least 8 
hours before SINEMET is started. SINEMET should be 
substituted at a dosage that will provide approximately 
25 percent of the previous levodopa dosage. (See 
DOSAGE AND ADMINISTRATION section of Prescrib- 
ing Information.) Patients taking SINEMET should be 
instructed not to take additional levodopa unless pre- 
scribed. 

As with levodopa, SINEMET may cause involuntary 
movements and mental disturbances. These reactions 
may be due to increased brain dopamine following ad- 
ministration of levodopa. All patients should be ob- 
served carefully for development of depression with 
concomitant suicidal tendencies. Treat with caution pa- 
tients with past or current psychoses. Because carbi- 
dopa permits more levodopa to reach the brain and, 
thus, more dopamine to be formed, dyskinesias may 
occur atlower dosages and sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may require 
dosage reduction. 

SINEMET should be admin stered cautiously to pa- 
tients with severe cardiovascular or pulmonary dis- 
ease, bronchial asthma, renal. hepatic or endocrine 
disease. 

Exercise care in administering SINEMET, as with 
levodopa, to patients with history of myocardial infarc- 
tion who have residual atrial, nodal, or ventricular ar- 
rhythmias. In such patients, cardiac function should be 
monitored with particular care during period of initial 
dosage adjustment, in a facility-with provisions for in- 
tensive cardiac care. 

As with levodopa, there is possibility of upper GI 
hemorrhage in patients with history of peptic ulcer. 

A symptom complex resembling the neuroleptic 
malignant syndrome including muscular rigidity, ele- 
vated body temperature, mental changes, and in- 
creased serum creatine phosphokinase has been 
reported when antiparkinsonian agents were with- 
drawn abruptly. Therefore, patients should be ob- 
served carefully when the dosage of SINEMET is 
reduced abruptly or discontinued, especially if the pa- 
tient is receiving neuroleptics. 

Usage in Pregnancy and Lactation: Although ef- 
ects of SINEMET on human pregnancy and lactation 
are unknown, both levodopa and combinations of car- 
bidopa and levodopa have caused visceral and skele- 
tal malformations in rabbits. Use of SINEMET in women 
of childbearing potential requires that anticipated ben- 
efits of the drug be weighed against possible hazards 
to mother and child. SINEMET should not be given to 
nursing mothers. 

Usage in Children: Satety of SINEMET in patients 
under 18 has not been established. 

Precautions: As with levodopa, periodic evaluations 
of hepatic, hematopoietic, cardiovascular, and renal 
function are recommended during extended therapy. 

Patients with chronic wide-angle glaucoma may be 
treated cautiously with SINEMET provided intraocular 
pressure is well controlied and patient is monitored 
carefully for changes in intraocular pressure during 
therapy. 

Laboratory Tests: Abnormalities in laboratory tests 
may include elevations of liver function tests Such as al- 
kaline phosphatase, SGOT (AST), SGPT (ALT), lactic 
dehydrogenase, and bilirubin. Abnormalities in pro- 
tein-bound iodine, blood urea nitrogen, and positive 
Coombs test have also been reported. Commonly, 
levels of blood urea nitrogen, creatinine, and uric acid 
are lower during administration of S NEMET than with 
levodopa. 





SINEMET® (Carbidopa-Levodopa, MSD) may 
Cause a false-positive reaction for urinary ketone 
bodies when atest tape is used for determination of ke- 
tonuria. This reaction will net be a tered by boiling the 
urine specimen. False-negative tests may result with 
the use of glucose-oxidase methods of testing for glu- 
cosuria. 

Drug Interactions: Caution should be exercised 
when the following drugs are administered concomi- 
tantly with SINEMET. 

Symptomatic postural hypotension can occur 
when SINEMET is added to the treatment of a patient re- 
ceiving antihypertensive drugs. Therefore, when ther- 
apy with SINEMET is started „dosage adjustment ofthe 
antihypertensive drug may be required. For patients re- 
ceiving monoamine oxidase inhibitors, see CONTRA- 
INDICATIONS (above). 

There have been rare reports of adverse reactions, 
including hypertension and dyskinesia, resulting from 
the concomitant use of tricyelic antidepressants and 
SINEMET. 

Phenothiazines and butyropherones may reduce 

the therapeutic effects of levodope. In addition, the 
beneficial effects of levodopa in Parkinson's disease 
have been reported to be reversed 3y phenytoin and 
papaverine. Patients taking these drugs with SINEMET 
should be carefully observed for loss of therapeutic 
response. 
Adverse Reactions: Most cammon serious adverse 
reactions occurring with SINEMET are choreiform, dys- 
tonic, and other involuntary movemerts. Other serious 
adverse reactions are mental changes including para- 
noid ideation and psychotic episodes, depression 
with or without development of suicidal tendencies, 
and dementia. Convulsions also have occurred: how- 
ever, a Causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac irreg- 
ularities and/or palpitation, orthostatic hypotensive 
episodes, bradykinetic episodes (the “on-off” phe- 
nomenon), anorexia, vomiting, and dizziness. 

Rarely, GI bleeding, development of duodenal ul- 
cer, hypertension, phlebitis, hemolytic and non-hemo- 
lytic anemia, thrombocytopenia, leukopenia, and 
agranulocytosis have occurred. 

Laboratory tests which have been reported to be 
abnormal are alkaline phosphatase, SGOT (AST), 
SGPT (ALT), lactic dehydrogenase, bilirubin, blood 
urea nitrogen, protein-bound iodine, and Coombs test. 

Other adverse reactions that have Deen reported 
with levodopa are: Nervous System: ataxia, numbness, 
increased hand tremor, muscle twitching, muscle 
cramps, blepharospasm (which may be taken as an 
early sign of excess dosage, consideration of dosage 
reduction may be made at this time), trismus, activation 
of latent Horner's syndrome. Psychiatric: confusion, 
sleepiness, insomnia, nightmares, hallucinations, de- 
lusions, agitation, anxiety, euphoda. Gastrointestinal: 
dry mouth, bitter taste, sialorrhea, dysphagia, bruxism, 
hiccups, abdominal pain and distress, constipation, di- 
arrhea, flatulence, burning sensation of tongue. Meta- 
bolic: weight gain or loss, edema. /niegumentary: 
malignant melanoma (see also CONTRAINDICA- 
TIONS), flushing, increased sweating, dark sweat, skin 
rash, loss of hair. Genitourinary: usinary retention, uri- 
nary incontinence, dark urine, priapism. Special 
Senses: diplopia, blurred vision, dilated pupils, oculo- 
gyric crises. Miscellaneous: weakness, faintness, fa- 
tigue, headache, hoarseness, malaise, hot flashes, 
sense of stimulation, bizarre breathing patterns, neuro- 
leptic malignant syndrome. 

Overdosage: Management of acute overdosage with 
SINEMET is basically the same as management of 
acute overdosage with levodopa; however pyridoxine 
is not effective in reversing the actions of SINEMET. 
How Supplied: Tablets SINEMET 10-100, S NEMET 25- 
100, and SINEMET 25-250 are supplied in bottles of 100 
and unit dose packages of 100. 

Storage 

Tablets SINEMET 10-100 and Tablets SINEMET 25-250 
must be protected from light. 


For more detailed information; consult M S D 
your MSD Representative or see Pre- MERCK 
scribing Information. Merck Sharp & 

Dohme, Division of Merck & Co., Inc., SHARP: 
West Point, PA 19486 
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Letters to the Editor 





Distinguishing and Improving 
Dysarthria due to Facial Weakness 


To the Editor.—An impairment of 
speech production can accompany a 
lesion of the eighth cranial nerve, 
producing paresis of facial muscles. 
The patients may become aware of 
their diffieulties in speech production, 
particularly during telephone conver- 
sations when they may have to repeat 
themselves several times to be under- 
stood. The dysarthria is also apparent 
to the examining physician, raising 
the possibility that a brain-stem 
lesion is the cause of the speech disor- 
der with the facial paresis being a 
separate manifestation of the central 
pathology. Several years ago, one of 
my patients with Bell’s palsy and 
speech impairment showed me a 
method for transiently alleviating the 
dysarthria that has stood the test of 
time as a means for assuring myself 
that the patient’s speech production 


To show maneuver for improving dysarthria in 
facial paresis. 
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problems were due to weakness of the 
perioral facial muscles and not to a 
disorder of central processes govern- 
ing speech production. The patient 
placed the index finger approximately 
1 cm above the corner of the upper lip 
on the weakened side of the face and 
gently pushed upward to elevate the 
corner of the mouth (Figure). There 
was an immediate clarification of the 
patient’s pronunciation as the corner 
of the mouth was elevated. The effects 
were most evident on those consonant 
sounds requiring precise lip move- 
ments (ie, labial sounds such as “pa” 
and “ba,” for instance). Speech pro- 
duction again deteriorated when the 
upward pressure on the face was 
removed. 

I have used this method as a rapid 
clinical test to distinguish whether 
dysarthria is due to facial muscle 
weakness. Clinical judgment is, of 
course, also required to define wheth- 
er the facial weakness is due to a 
central nervous system or a peripher- 
al process. Furthermore, patients are 
delighted to have a simple means for 
improving the quality of their speech 
production that can easily be inte- 
grated into a natural posture of plac- 
ing the elbow on a table or arm of a 
chair, supporting the chin in the palm 
of the hand, and elevating the corner 
of the upper lip with the index finger. 
The pose is reminiscent of Rodin’s The 
Thinker, providing an aesthetic pose 


for this therapeutic maneuver. 
ARNOLD STARR, MD 
Department of Neurology 
University of California at Irvine, 
College of Medicine 
Irvine, CA 92717 


Headache in Patients With Systemic 
Lupus Erythematosus: Clinical and 
Telethermographic Findings 


To the Editor.—Systemic lupus ery- 
thematosus (SLE) is probably the sys- 
temic disease with the greatest rate of 
neurologic complications, the patho- 
genesis of which is still a matter of 
debate. The estimated rate of such 








complications ranges between 30% 
and 70% of all patients affected by 
SLE. The headache, whether in isola- 
tion or associated with other neuro- 
logic disturbances, is probably the 
most common complaint of patients 
with SLE, and accounts for about half 
of the referrals of patients with SL 
to our clinic. 

We have studied both the frequency 
and the clinical and instrumental fea- 
tures of headache in 82 consecutive 
patients affected by SLE, who are 
being followed up by the clinical =m 
immunology department of the Spe- > 
dali Civili of Brescia (Italy). Thirty- v 
four of 82 patients complained of 
recurrent attacks of headache. They 
were all women, with a mean age of 32 
years (SD, 5). Standard electroen- 
cephalographic and computed tomo- 
graphic scans were negative in all of 
the patients. 

The following features were investi- 
gated (Table 1): the familial occur- 
rence of headache, the temporal rela- 
tionship between the beginning of the 
headache attacks and the beginning of 
SLE, the clinical characteristics of the 
attacks, and the effect on headache of 
steroid therapy, which was given to 
every patient. Specifie attention was 
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Table 1.—Number of Patients With 
Systemic Lupus Erythematosus Who 
Have Headache (N = 34) According 

to Features Studied* 


Clinical Feature 
Familiarity with 
headache 
Preexisting headache 
Type of headache 
Classic migraine 
Common migraine 
Muscle contraction 
headache 
Sensitivity to steroid 
therapy 
Cold patch using 
systematic 
telethermography 


*Total sample size, 82 patients with systemic 
lupus erythematosus. 
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Table 2.—Number of Patients With Systemic Lupus Erythematosus (SLE) 
Who Have Headache According to Main Classes and Features 


Preexisting 
Migraine 
(N, 9 = 
11.25%) * 


Clinical Feature 
Familiarity 
Time course of headache 
Preexisting 
Onset during SLE 


Type of headache 
Classic migraine 


Common migraine 


Muscle contraction 
headache 


Steroid sensitivity 


Telethermography 
Cold patch 


Negative 
Nonspecific 





paid to systematic telethermography 
of the face (TT) since, in a previous 
article,’ we had found on TT that 95% 
of patients suffering from classic and 
common migraine showed an area of 
reduced temperature (cold patch) that 
was localized in the cutaneous area 
supplied by the supraorbital artery 
ipsilaterally to the prevailing side 
with pain. By contrast, none of the 
patients with nonvascular headaches 
(eg, muscle contraction headache) or 
healthy control subjects showed such 
an abnormality. Therefore, the cold 
patch seemed to be a distinctive mark- 
er of migraine, which could help in 
differentiating migraine from mi- 
grainelike headache. 

By using the previously mentioned 
evaluation criteria, the patients were 
subdivided into four classes (Ta- 
ble 2): 

1. Class A included patients with 
familial occurrence of headache, in 
whom the attacks started before the 
onset of SLE. The headache could be 
classified as classic (three patients) or 
common migraine (six patients), 
which benefitted by steroid therapy in 
a third of the cases (three of nine). All 
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Contraction 
Headache 


11.25%) 


SLE- 
Related 
Headache 
(N, 13 = 
16.5%) 


Muscle 

Enhanced 
Migraine 
(N, 3 = 
3.75%) 


(N, 9 = 





nine patients showed the typical cold 
patch on TT. Therefore, it is reason- 
able to assume that, in these patients, 
migraine occurred as an independent- 
ly associated disorder. 

2. Class B included patients with- 
out familial occurrence of the head- 
ache who presented with a muscle 
contraction headache, the onset of 
which was concomitant with the sys- 
temic signs of SLE and proved insen- 
sitive to steroid therapy. Results of TT 
were remarkably negative in all cases. 
In our opinion, these cases may reflect 
the enhancing power of a systemic 
disease on muscle contraction head- 
ache, possibly through either anxiety 
or reactive depression. 

3. Class C included three patients 
with a positive family history. The 
attacks started when the systemic 
signs of SLE became apparent. At the 
beginning, the attacks were in close 
temporal relationship with the in- 
flammatory exacerbations of the 
joint, but later followed an indepen- 
dent course. Clinically the headache 
could be defined as classic (one 
patient) or common migraine (two 
patients). Use of TT showed the pres- 
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- ence of the cold patch in all three 


patients. Only one patient was respon- 
sive to steroid therapy. 

4. Class D patients differed from 
class C patients by not having a posi- 





tive family history and for the TT £ 


findings. These findings were nega- 
tive in eight patients, while in the 
remaining five patients, they con- 
sisted of minor nonspecific abnormal- 
ities over the supraorbital region. The 
headache responded favorably to ste- 
roid treatment in five patients only. 

Taken together, our ndings show 
that 42% of patients with SLE (34 of 
82 in our series) complained of head- 
ache. In half the patients, the head- 
ache could be thought of as indepen- 
dent of SLE: 11% of patients (class A) 
had a preexisting migraine, 11% 
(class B) suffered from muscle con- 
traction headache, presumably due, at 
least in part, to anxiety and/or 
depression reactive to the basic dis- 
ease. In 20% of the patients, however, 
the headache seemed more closely 
linked to SLE. Our findings suggest 
that in a minority of such cases (three 
equals 3.75%; class C), SLE triggered 
a migraine that was indistinguishable 
from idiopathic migraine, while in the 
remaining patients (class D), the 
headache was, in al! likelihood, direct- 
ly caused by SLE. 

This suggestion seems to be sup- 
ported by the TT findings. In conclu- 
sion, we suggest that, although the 
prevalence of headache in SLE 
appears very high (42% of affected 
patients), a direct responsibility can 
be traced back to SLE in only 16% of 
cases, approximately one out of three 
sufferers from headache. 

G. P. ANzoLa, MD 

G. DALLA VoLTA, MD 
Clinica Neurologica 

2 Divisione Neurologia 
Universita Brescia 
Spedali Civili 

25125 Brescia, Italy 


G. BALESTRIERI, MD 
Servizio di Immunologia 

Clinica Spedali Civili di Brescia 
Brescia, Italy 


1. Anzola GP, Dalla Volta G: Are there objec- 
tive criteria to follow-up migraineous patients: A 
prospective study with thermography and evoked 
potentials. Headache, in press. 
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When the world 
turns upside 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine"? 


į e better compliance because transdermal 
-o delivery is more convenient 
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ji Transderm Scop: 
j scopolamine 

programmed delivery 

0.5 mg over 72 hrs 
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Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing / 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please -~ 
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prescribing. 
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BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scōp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or ina 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

K Transderm Scōp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 


: rm Scop should not be used in children and should be 
cial caution in the elderly. See PRECAUTIONS. 
i ‘“isorientation, and confusion may occur 


with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 


E operating dangerous machinery. 
wi Potentially alarming idiosyncratic reactions may occur with 
= ordinary therapeutic doses of scopolamine. 
PRECAUTIONS 
General 


Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
oe Information for Patients 
f Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
i soap and water immediately after handling the disc. 

t -Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 
re Patients should be warned against driving a motor vehicle or 
operating dangerous machinery. A patient brochure is available. 
E Drug Interactions 
7 Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 
Pregnancy Category C 
Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scdp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 
Nursing Mothers 
It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 
Pediatric Use 
Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scdp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
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ear, the hands should be washed thoroughly with soap and 
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scopolamine from coming into direci contact with the eyes. (A 
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3 days, the first disc should be discarded, and a fresh one 
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Intracranial Operation Within Seven Days of 


Results in 150 Patients 


Harold P. Adams, Jr, MD; Neal F. Kassell, MD; Gail A. Kongable, RN; James C. Torner, PhD 


@ We evaluated the results of intracra- 
nial ọperatiormin 150 consecutive patients 
surgically treated within seven calendar 
days of aneurysmal subarachnoid hemor- 
rhage (SAH). Patients in all clinical grades, 
except those who were moribund, were 
treated. Those with either anterior or pos- 
terior circulation aneurysms were in- 
cluded. On follow-up assessment, favor- 
ab'e outcomes were noted in 107 patients 
(77%), 17 had major disabilities (11%), 
and 26 had died (17%). During hospitaliza- 
tion, vasospasm was diagnosed in 63 
patients (42% )}iand rebleeding occurred in 
39 (25%). Operations were performed 
throughout the first week after SAH; 
results of operation were similar on each 
day. A lower rate of good recovery was 
observed among patients operatively 
treated four toseven days after SAH than 
ameng those operated on earlier. The 
admitting neurelogic condition influenced 
outcome after early operation, but age 
did not have a major impact. We find that 
aneurysm surgery can be performed with- 
in one week of SAH with acceptable 
results, although there is room for im- 
provement. 

(Arch Neuro! 1988;45: 1065-1069) 
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Among patients who reach a major 

medical center, the combined 
mortality and morbidity rate ap- 
proaches 45% by six months after 
aneurysmal subarachnoid hemor- 
rhage (SAH).' The primary causes of 
death or neurologic sequelae are (1) 
the acute consequences of the initial 
SAH, (2) rebleeding, and (3) vaso- 
spasm with secondary cerebral ische- 
mia. The care of patients with SAH 
continues to be controversial, and one 
of the controversies revolves around 
the optimal time for intracranial sur- 
gery. 

For many years, surgeons have 
delayed operations until seven to 14 
days after SAH because results of 
early surgery were poor.’ In 1985, a 
national cooperative study performed 
in Japan reported very high postoper- 
ative mortality rates following early 
operation.’ Early operation can be dif- 
ficult and possibly dangerous because 
the brain is often inflamed, edema- 
tous, and friable. This contributes to 
difficult dissection and removal of 
blood clots from the subarachnoid 
space. Manipulation of the aneu- 
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rysm may induce premature rerup- 
ture. 

Delayed surgery allows the patient 
to recover from the effects of the 
initial SAH before the operation is 
performed. Also, delayed surgery has 
been credited with low rates of post- 
operative mortality and morbidity.* 
However, postponing surgery leaves 
the patient at risk for rebleeding and 
may complicate management of ische- 
mia in a patient who has vasospasm. 
Ultimately, many patients die or 
become disabled while waiting for a 
delayed operation. To date, the overall 
management results of interim, early 
medical treatment and delayed intra- 
cranial operation are disappointing.””’ 
Favorable outcomes occur in less than 
half of the cases. 

With advances in neuroanesthesia, 
perioperative care, and operative 
techniques, early operation (within 
one week of SAH) may now be practi- 
cal. Clipping of the aneurysm is the 
best method to avoid recurrent rup- 
ture. In addition, early surgery may 
shorten hospitalization and avoid the 
complications of medical therapy.’ 
Evacuation of blood from the suba- 
rachnoid space at the time of early 
surgery might ease the risk of vaso- 
spasm,” and clipping of the aneu- 
rysm may allow more vigorous man- 
agement of the ischemia that compli- 
cates vasospasm, without subjecting 
the patient to the risk of rebleed- 
ing.” 

Several neurosurgeons have re- 
ported favorable results with early 
operation.”'?” However, the general- 
ized applicability of these results is 
not known. Some surgeons have 
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cr tion only to those patients who are in 
es good condition, those without vaso- Condition on Day 
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or circulation. Few surgeons perform 
early operation on patients with rup- 
tured aneurysms of the vertebrobasi- 






3 26 (17) 18 (18) 4 (8) 
4 22 (15) 16 (16) 5 (10) 
5 9 (6) 7 (7) O (0) 















lar system. 

The value of early surgery has not 
been established. Delineation of the 
subsets of patients with recent SAH 
who should be offered early operation 
is needed. To provide more informa- 
tion about factors that influence the 
success of early surgery, we report the 
experiences of 150 patients who were 
operatively treated within seven days 
of SAH. 


IENTS AND METHODS 


Data were prospectively collected from a 
consecutive series of 150 patients who were 
operatively treated at the University of 
Iowa Hospitals, Iowa City, for a ruptured 
aneurysm within seven calendar days of 
SAH (day 0 was the day of SAH). All 
patients were managed by the same medi- 
cal team, and all had operative repair of 
the aneurysm performed by a single neuro- 
surgeon (N.F.K.). In all instances, SAH 
was confirmed by computed tomography 
and/or cerebrospinal fluid examination. 
Arteriography was performed to demon- 
strate the location and size of the aneu- 
rysm. Aneurysms were graded as small 
(<13 mm in maximal diameter), large (13 
to 25 mm), or giant (>25 mm). Patients 
who did not have a ruptured aneurysm, 
who did not have operative treatment of 
the aneurysm, or who had surgery per- 
formed later than seven days after SAH 
are not included in this report. 

Selection criteria for early operation 
were primarily oriented to technical con- 
siderations related to the safety of surgery. 
Patients with evidence of cerebral infarc- 
tion or mass effect on computed tomogra- 
phy were excluded because brain retrac- 
tion during surgery might be difficult. 
Patients with arteriographic evidence of 
severe vasospasm did not have early sur- 
gery, because arterial hypotension or tem- 
porary clipping of arteries might be 
required during operation. Patients with 
severe coincidental medical problems (eg, 
renal failure, recent myocardial infarction, 
or disseminated carcinoma) were excluded. 
The interval from SAH, the age of the 
patient, and the patient’s neurologic condi- 
tion did not influence the decision for the 
time of operation. Patients in all clinica] 
grades, except those who were moribund, 
who had surgical repair of the aneurysm 
during the allotted time were included. 

All patients were admitted to the inten- 
sive care unit or the acute stroke care and 
monitoring unit. Medical treatment in- 
cluded bedrest, correction of fluid and elec- 
trolyte disturbances, antihypertensives, 
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* Cooperative Aneurysm Study (CAS)24 grade 6 patients were excluded. 


tP = .026. x? = 11.06. 











Complication 


Medical 
Myocardial infarction 


Arrhythmias 
Congestive heart failure 
























Pulmonary embolism 3 (3) 
Pneumonia 10 (10) 
Sepsis 7 (7) 
Gastrointestinal bleeding 6 (6) 
Neurologic 
Vasospasm 42 (42) 
Cerebral infarction 6 (6) 
Reblesding 25 (25) 
Hydrocephalus 21 (21) 
Convulsions 7 (7) 
Operative 
Vessel occlusion 5 (5) 
Hypertension 1 (1) 
Rerupture 4 (4) 
Lacerated vessel 1 (1) 
Subdural hygroma 11 (11) 
Wound infection 4 (4) 


Meningitis 7 (7) 


*P< 05. 









anticonvulsants, antiemetics, analgesics, 
sedatives, and measures to control in- 
creased intracranial pressure. Operation 
was performed using self-retaining retrac- 
tors, the operating microscope, and micro- 
surgical instruments. Hyperventilation to 
an arterial Pco; of 25 mm Hg, mannitol to 
a dose of 2 to 4 g/kg, and cerebrospinal 
fluid drainage from the lumbar thecal sac 
were all used to lower intracranial pres- 
sure and promote relaxation of the brain. 
Anesthesia was maintained with nitrous 
oxide and isoflurane or halothane. Isoflu- 
rane or sodium nitroprusside was adminis- 
tered to lower mean arterial pressure to 40 
mm Hg perioperatively. During dissection 
and aneurysm clipping, temporary liga- 
tures were frequently applied to feeding 
arteries. Before closure, the subarachnoid 
space was lavaged in an attempt to remove 
blood surrounding the aneurysm and from 
adjacent cisterns. Postoperatively, ische- 
mic neurologic deficits were managed by a 


Table 2.—Medical, Neurologic, and Operative Complications in 150 Patients Operated 
on Within Seven Days of Subarachnoid Hemorrhage, as Influenced by Day of Surgery 


Operation Days 





No. (%) 






Operation Days 
4-7 Total Population 
(n = 50) (N = 150) 



























2 (4) 3 (2) 
3 (6) 14 (9) 
1 (2)* 15 (10)* 
O (0) 3 (2) 
8 (16) 18 (12) 
3 (6) 10 (7) 
1 (2) 7 (5) 
21 (42) 63 (42) 
2 (4) 8 (5) 
14 (28) 39 (26) 
6 (12) 27 (18) 
4 (8) 11 (7) 
3 (6) 8 (5) 
O (0) 1 (1) 
1 (2) 5 (3) 
O (0) 1 (1) 
3 (6) 14 (10) 
O (0) 4 (3) 
1 (2) 8 (5) 





previously described regimen of induced 
hypervolemia and hypertension." 


During hospitalization, data were col- | 


lected daily on each patient. Follow-up 
interviews were performed by contacting 
every patient, his or her family, or his or 
her family physician. Neurologic and med- 
ical assessments were performed on 
admission and before operation using the 
grading system of the Cooperative Aneu- 
rysm Study Scale.“ Patients who were 
moribund on admission or at the time of 
operation (Cooperative Aneurysm Study 
Seale grade 6) were excluded. Any compli- 
cations of SAH and any possible postoper- 
ative sequelae were sought. The results of 
the follow-up interview were graded using 
the criteria of the Glasgow Outcome Scale 
(GOS). For the purposes of this report, 
outcome was graded as favorable (indepen- 
dent existence with or without minor focal 
neurologic residuals) (GOS grade 1 or 2), 
unfavorable (not independent or a major 
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deficit) (GOS grade 3 or 4), or dead (GOS 
grade 5). Table 3.—Outcome of Treatment Among 150 Patients Operated on Within Seven Days 


RESULTS of Subarachnoid Hemorrhage, as Influenced by Day of Operation 


; Between July 1, 1977, and June 30, 
$y 1984, 571 patients with SAH or intra- 

' sranial aneurysms were seen at the 
University of lowa Hospitals. They 
were primarily referred by physicians 
in lowa and Western Illinois. Surgery 
was performed within seven days of 
3AH in 150 patients (100 patients, 
days 0 through 3; 50 patients, days 4 
through 7). Ninety-two patients were 
women and 58 were men. Forty-two 
patients (28% were 61 years of age or 
alder. Locations of ruptured aneu- 
rysms were as follows: anterior cere- 
sral-anterior communicating arter- 
ies, 53 patients (35.3%); internal 
earotid artery, including the origin of 
the posterior communicating artery, 
51 (34%); middle cerebral artery, 20 
(13.3%); posterior cerebral artery, 
shree (2% &: vertebral artery, six (4%); 
and basilar artery, 16 (10.7%). Aneu- 
-ysms were small in 102 patients, 
large in 31, and giant in 17. Intervals 
“rom SAE umil admission were as 
Zollows: day 0 of SAH, 70 patients 
‘46.1% ); day 1. 25 (16.7%); day 2, ‘22 
14.7%); day 3, 13 (8.7%); day 4, nine 
(6%); day 5, four (2.7%); day 6, five 
3.3%); and day 7, two (1.38% ). Clinical 
zrades on admission and on the day of 
əperation are given in Table 1. The 





Glasgow Outcome Scale,?° No. (%) 
Day of 
Operation 1 2 3 4 


1 (5) 








8 (40) 


Table 4.—Influence of Admitting Condition on Outcomes Among 150 Patients Operated 
on Within Seven Days of Subarachnoid Hemorrhage 





Cooperative Aneurysm 
Study Grade2* 









Operation Days 0-3 
21 (91) o (0 


19 (63) 4 (13) 
9 (43) 3 (14) 
8 (44) 4 (22) 
O (0) 2 (25) 

57 (57) 13 (13) 


Operation Days 4-7 
15 (83) 1 (6) 


11 (50) 6 (27) 
2 (40) 1 (20) 
1 (25) o (0) 
O (0) O (0) 

29 (58) 8 (16) 


1 (n = 23) 
2 (n = 30) 
3 (n = 21) 
4 (n = 18) 
5 (n = 8) 
Total 


1 (4) 
4 (13) 
1 (5) 
3 (16) 
2 (25) 
11 (11) 


o (0) 
O (0) 
o (0) 
O (0) 
1 (12) 
1 (1) 





3 (10) 
8 (38) 
3 (16) 
3 (37) 
18 (18) 











1 (n = 23) 
2 (n = 22) 
3 (n= 5) 
4 (n = 4) 
5 (n = 1) 
Total 


o (0) 

o (0) 

2 (49) 
1 (25) 
1 (100) 
4 (8) 


O (0) 
1 (5) 
O (0) 
O (0) 
O (0) 
1 (2) 


2 (11) 
4 (18) 
o (0) 
2 (50) 
o (0) 
8 (16) 





















‘ntervals from SAH until operation 
were as fellows: day 0 of SAH, 20 
vatients (13.3%); day 1, 35 (23.3%); 
day 2, 23 (15.2%); day 3, 22 (14.6%); 
day 4, 13 (8.7%); day 5, 11 (7.3% ); day 
6, five (3.3% ); and day 7, 21 (14%). 

A number ef medical, neurologic, 
and postoperative events were noted 
during the aeute treatment period 
‘Table 2). Symptomatic vasospasm 
was the most commonly diagnosed 
complication of SAH, being noted in 
42% (n = 63) o the patients. The fre- 
quence of vasospasm was not influ- 
enced by the day of operation. Recur- 
rent aneurysmal hemorrhage oc- 
syrred in one fourth of the patients. 
Rebleeding contributed to neurologic 
deterioration between admission and 
the time of surgery in 29 patients 
‘26% ). Medical complications, includ- 
ing sepsis of cardiac sequelae, were 
frequently noted. The higher rate of 
congestive heart failure among pa- 
tients treated en days 0 through 3 can 
be attributed to our aggressive man- 
agement of cerebral ischemia and 
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of pial banks. Rerupture of the aneu- 
rysm during surgery occurred in only 
four patients operated on within three 
days of SAH. The incidence of other 
operative complications among pa- 
tients operated on within three days 
of SAH were not more common than 
among those operated on during the 
four- to seven-day period. 

By the time of follow-up assess- 
ments (range, one month to seven 
years), 107 patients had favorable out- 
comes (71.3%), 17 were disabled 
(11.3%), and 26 had died (17.3% ) (Ta- 
ble 3). The frequency of favorable 
outcomes and mortality did not vary 
considerably between days of opera- 
tion. Favorable outcomes were noted 
in 63% of patients operated on during 
days 0 and 1 and in 73% operated on 
during days 6 and 7. The neurologic 
condition on admission had a major 
influence on outcome, regardless of 
the time of surgery. Approximately 
90% of patients who were initially in 
grade 1 condition had a satisfactory 
recovery (Table 4). The adj usted over- 
all rates of good recovery were signif- 
icantly different (GOS grade 1), 
occurring in 69% of those operated on 
during days 0 through 3 and in 52% 


during days 4 through 7. No differ- 
ences in mortality were noted as being 
influenced by time of surgery. 

The patient’s age and sex and the 
location and size of the aneurysm 
were evaluated for any influences on 
outcome (Table 5). Men had a better 
prognosis than women had. While 
patients under 40 years of age had an 
excellent prognosis, patients over the 
age of 60 years did not have a poorer 
outcome than did middle-aged adults. 
The size of the aneurysm did not 
influence outcome, but patients with 
aneurysms located either in the poste- 
rior circulation or on the anterior 
cerebral artery faired more poorly 
than did those persons with either 
middle cerebral or internal carotid 
aneurysms. 


COMMENT 


The results of our series—an overall 
mortality of 17% and favorable out- 
comes in 70% —compare satisfactorily 
with both the natural history of SAH 
and the results among patients man- 
aged with delayed operation. Our 
results are similar to those of other 
series of patients having early surgery 
and should be analyzed in light of two 
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Table 5. 


Operation Days 
0-3 
(n = 100) 


29 (76) 


Age, y 





20-40 25 (89) 

41-60 29 (67) 

61+ 16 (55) 
Location 


Internal carotid 23 (76) 

Anterior cerebral 23 (65) 

Middle cerebral 13 (76) 

Posterior 12 (67) 
Size 

Small 44 (65) 


Large 18 (82) 
is 8 (73) 





clinical variables: (1) all patients were 
seen within one week of SAH, with 
more than two thirds being admitted 
within 48 hours; and (2) patients in all 
conditions except moribund were in- 
cluded. 

Some surgeons have restricted the 
option for early operation only to 
those patients who are in good condi- 
tion.'>!518 Among our patients, those 
admitted in a good condition had bet- 
ter results than had those who were in 
an initially poor condition (Table 4). 
However, several of our poor-condi- 
tion patients had excellent outcomes. 
Our results suggest that a depressed 
level of consciousness alone should 
not be a contraindication to early 
operation. 

Some neurosurgeons have not rec- 
ommended early operation for per- 
sons older than 60 years, because the 
prognosis of SAH is poorer in elderly 
patients than it is in young adults. 
While we noted a higher mortality 
rate and a lower rate of favorable 
outcome among patients older than 60 
years, their outcomes were not much 
different from those of patients aged 
40 to 60 years. Our experience sug- 
gests that age alone should not be a 
contraindication for early aneurysm 
surgery. 

Early operations have not been 
advised in patients with aneurysms 
that are not easily accessible. '2 Some 
neurosurgeons have avoided early 
operation in patients with aneurysms 
of the posterior circulation.“ We per- 
formed operations within one week of 
SAH in 25 patients with vertebrobasi- 
lar aneurysms, and their outcomes 
were similar to those of patients with 
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—Favorable Outcome Among 150 Patients Operated on Within Seven Days of 
Subarachnoid Hemorrhage, as Influenced by Time of Operation, Sex, Age, Location of 
Aneurysm, and Aneurysm Size 
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4-7 Total Population 
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12 (92) 37 (90) 
16 (67) 45 (67) 
9 (69) 25 (60) 
17 (77) 40 (76) 
12 (66) 35 (66) 
3 (100) 16 (80) 
4 (67) 16 (67) 
27 (77) 71 (70) 
6 (67) 24 (77) 







4 (67) 12 (71) 






anterior circulation lesions. The size 
of the aneurysm also did not impact 
on the outeomes of early operation. 
Neither the location of the aneurysm 
nor its size should influence the deci- 
sion about early intracranial opera- 
tion. 

Most neurosurgeons will not at- 
tempt an intracranial operation if 
severe vasospasm is detected on a 
preoperative arteriogram.2 While 
vasospasm is a contraindication to 
operation, it rarely occurs during the 
first few days after SAH, providing a 
small window for safe, early surgery. 
Hori and Suzuki™ reported that oper- 
ations could be safely performed with- 
in 48 hours of SAH but that surgery at 
approximately one week was danger- 
ous. We did not perform an operation 
on any patient who had severe vaso- 
spasm. Despite that restriction, one 
third of our patients had intracranial 
surgery on days 4 through 7, and 21 
had aneurysm clipping on day 7. Out- 
comes except good recovery (GOS 
grade 1) among our patients treated 
during the second half of the first 
week following SAH were similar to 
those among patients operated on 
during the first three days (Table 4). 
Our experience suggests that if vaso- 
spasm is absent, an operation can be 
performed at any time during the first 
week after SAH with the same proba- 
bility of success. The interval from 
SAH should not be the primary factor 
in deciding the time of operation. 

Despite the early time of surgery, 
recurrent hemorrhage was a major 
problem among our patients, occur- 
ring in 26%. Our data on rebleeding 
were not dissimilar to the data re- 


ported for patients initially treated by 
medical measures.° We were very dili- 
gent in looking for recurrent hemor- 
rhage, and this may, in part, explain 
our “high” rate. However, recent evi- 
dence suggests that the peak for 
rebleeding is within 24 hours of the 
ictus.” In many cases there may not 
be adequate time to mobilize the 
forces needed to perform an early 
operation and to prevent very early 
rebleeding. Even if early surgery is 
performed, preoperative measures to 
eliminate rebleeding remains impor- 
tant, and recurrent hemorrhage will 
remain an important problem among 
patients with SAH. 

Vasospasm was found in 42% of our 
patients, a rate that is similar to that 
reported in other series,!220 Early 
operation does not appear to either 
increase or decrease the risk of vaso- 
spasm after SAH. Our attempts to 
remove blood from the subarachnoid 
space did not prevent vasospasm. 
Removal of the clot can be achieved in 
some patients, but it is frequently 
difficult to achieve; brain or vascular 
injury can result. Our inability to 
lavage the subarachnoid space and to 
prevent vasospasm is different from 
that reported by Mizuxami et al? and | 


Taneda."” However, other investiga-+ 


tors have also failed to demonstrate a 
reduction in the frequency of vaso- 
spasm by early surgical interven- 
tion.'*'%02829 Other measures to pre- 
vent vasospasm or its ischemic sequel- 
ae need to be investigated, 

This anecdotal series is relatively 
small; its results should be inter- 
preted with that in mind. However, 
we can conclude that operative repair 
of aneurysm can be performed within 
one week of SAH with reasonable 
results, particularly among good-con- 
dition patients. We do not recommend 
early operation as the solution to the 
problem of critically ill patients. Ear- 


ly operation does not prevent the is- | 
chemic sequelae of SAH, nor does i 


S 


early operation eliminate all recur- 
rent hemorrhages, as rebleeding fre- 
quently occurs within the first few 
hours of SAH, before the surgeon has 
time to intervene. 

Early operation requires a different 
organization for the referral, evalua- 
tion, and treatment of patients with 
recently ruptured aneurysms. Neurol- 
ogists, neurosurgeons, neuroradiolo- 
gists, neuroanesthesiologists, and 
supporting personnel must make com- 
mitments in time and effort to make 
the early surgical approach success- 
ful. The general applicability of the 
favorable results in our series and 
other reports is not known. 
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Intracerebral Hemorrhage Complicating 


Intravenous Tissue Plasminogen Activator Treatment 


Scott E. Carlson, MD; Michael S. Aldrich, MD; Harry S. Greenberg, MD; Eric J. Topol, MD 


è Tissue plasminogen activator’s 
action is relatively specific 
for fibrin; however, systemic bleeding can 
occur in patients, especially when heparin 
is simultaneously administered. We de- 
scribe two cases of intracerebral hemor- 
rhage from a cohort of 450 patients 
(0.44%) treated at one institution with 
tissue plasminogen activator and heparin 
for acute myocardial infarction. A pooled 
worldwide review of 5258 cases from 
several clinical protocols for treatment of 
acute myocardial infarction, using tissue 
Plasminogen activator from one source, 
revealed a similar overall incidence of 
0.68%. The incidence of intracerebral 
hemorrhage may be reduced by lowering 
the total dose of tissue plasminogen acti- 
vator or by reducing the infusion rate and 
duration. The incidence of central ner- 
vous system hemorrhage with tissue plas- 
minogen activator is within the range 
reported with streptokinase, but because 
equal coronary artery thrombolytic doses 
are not known, no definitive comparison 
is possible. 
(Arch Neurol 1988;45: 1070-1073) 






Thrombolytic treatment within the 

first few hours of acute myocardial 
infarction has been used with in- 
creased frequency since initial studies 
with streptokinase and urokinase.’ 
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The major limitation of streptokinase 
and urokinase is that they activate 
both fibrin-bound plasminogen and 
circulating plasminogen and thereby 
produce a systemic fibrinolytic 
state.'? While thrombolysis of coro- 
nary artery clots is often successful, 
bleeding complications severe enough 
to require transfusion have occurred 
in up to 9% of patients treated with 
streptokinase or urokinase, and cen- 
tral nervous system hemorrhage in up 
to 1.6% of patients.™ 

Tissue plasminogen activator is a 
clot-selective activator which should, 
in theory, have fewer bleeding compli- 
cations than nonspecific thrombolytic 
agents. Several randomized trials 
comparing intravenous tissue plas- 
minogen activator and intravenous 
streptokinase have shown a higher 
frequency of coronary artery patency 
with tissue plasminogen activator 
than with streptokinase,’ and 
although hemorrhagic events appear 
to be less frequent with tissue plas- 
minogen activator than streptoki- 
nase,’ the difference in the incidence 
of bleeding may be due, at least in 
part, to differing degrees of fibrinoly- 
sis at the doses used. In patients 
receiving tissue plasminogen activa- 
tor alone, oozing around the catheter 
site has been the most common bleed- 
ing complication, occurring in 26% to 
45% of patients treated. 

Neurologic complications during 
catheterization in patients treated 
with tissue plasminogen activator 
include transient ischemic attack and 
ischemic stroke.” In one study,’ brief 
mention was made of intracranial 
hemorrhage but to date there are no 
detailed reports of intracranial hem- 
orrhages complicating tissue plasmin- 
ogen activator use. In this article, we 


describe two cases of intracerebral 
hemorrhage occurring during tissue 
plasminogen activator use for acute 
myocardial infarction. 


PATIENTS AND METHODS 


The two patients we describe are part of — 
a cohort of 450 patients entered thus far at 
the University of Michigan (Ann Arbor) as 
part of the multicenter Thrombolysis in’ 
Acute Myocardial Infarction (TAMI) 
Study. Criteria for inclusion in this study 
have been published elsewhere.” Patients 
were excluded from the cohort if they had 
any of the following: cardiogenic shock, 
previous coronary artery bypass surgery, 
prior transmural infarct in the same myo- 
cardial territory, bleeding diathesis, head 
trauma or stroke in the previous three 
months, or major surgery in the past two 
weeks. Exclusion criteria also included the 
use of warfarin sodium ( coumadin), but did 
not include use of antiplatelet agents or 
other medications. 

The tissue plasminogen activator used 
was a single-chain preparation ( Gi 103s, Gen- 
entech, South San Francisco).!'"? The ini- 
tial intravenous dose of tissue plasminogen 
activator was 1.0 mg/kg over the first hour 


with 10% given as a bolus. An additional EN 


0.5 mg/kg infusion was administered over 
the next four hours to a total maximum 
dose of 135 to 150 mg, depending on the 
specific protocol. Case 1 was part of the 
TAMI I Study, a randomized protocol com- 
paring patients treated with tissue plas- 
minogen activator followed by angioplasty 
and those receiving only tissue plasmino- 
gen activator and cardiac catheterization.’ 
Case 2 was part of the TAMI III protocol 
comparing patients receiving tissue plas- 
minogen activator and early hepariniza- 
tion, and those receiving tissue plasmino- 
gen activator alone for 90 minutes, fol- 
lowed by later posteatheterization hepa- 
rinization.* A 5000-U heparin bolus was 
given to all patients immediately following 
cardiac catheterization, followed by a 500- 
U/h infusion. 

These two patients were selected for 
evaluation because of the development of a 
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=ig 1.—Let Noncortrasted computed tomographic scan of brain done after neurologic 
əresentation followinc intravenous tissue plasminogen activator treatment showing an acute 
obar intrace-ebral hemorrhage in right subcortical frontoparietal region. Right, Noncontrasted 
‘ollow-up Computed temographic scan of brain showing resolution of hemorrhage 2% weeks 


ater. 





Fig 2.—\eft. Noncontrasted computed tomographic scan of brain done after neurologic 
presentaticn followieg intravenous tissue plasminogen activator treatment showing an acute 
intracerebral hemorrhage in left frontal region. Right, Noncontrasted follow-up computed 
tomegrapee scan œ brain showing resolution of hemorrhage ten days later. 


neurologe deficit within hours of receiving 
intravenpus tissue plasminogen activator 
therapy. Pretreatment computed tomo- 
graphic «CT) scansof the head and random 
posttreatment scans were not performed 
as part ot the TAMI protocols. Computed 
tomograpaic scans of the head in the two 
patients cescribee were performed on a 
scanner GE9800% without intravenous 
contrast. Fibrinogen and fibrinogen degra- 
dation pmduct measurements were per- 
formed a ing the methods of Clauss” and 
Mersky = al,“ respectively. Blood used for 
analysis was collected into tubes contain- 
ing protease inhibrtor (Trasylol) to prevent 
in vitre activation of tissue plasminogen 
activater 
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REPORT OF CASES 


Case 1.—A 63-year-old woman with a 
20-year history of intermittent angina, 
controlled hypertension, and smoking was 
admitted with substernal chest pain and 
electrocardiographic changes consistent 
with an acute posterior wall myocardial 
infarction. Initial blood pressure was 188/ 
108 mm Hg. Physical examination was 
otherwise unremarkable. Lidocaine and 
morphine sulfate were administered intra- 
venously without relief. After consenting 
to enter the TAMI I protocol, she was 
randomized to receive tissue plasminogen 
activator without angioplasty. She re- 
ceived an 8-mg bolus of tissue plasminogen 


activator followed by an infusion of 68 
mg/h for one hour and by a 15-mg/h 
infusion thereafter to a total dose of 150 
mg. Cardiac catheterization revealed 
abnormalities of all three major vessels 
and occlusion of the distal circumflex 
artery. Blood pressure immediately after 
the procedure was 150/78 mm Hg. A hepa- 
rin bolus of 5000 U was given immediately 
after cardiac catheterization followed by 
infusion of 500 U/h. Two hours after cath- 
eterization she developed sudden left face 
and arm weakness with minimal associat- 
ed sensory changes. Laboratory analysis at 
the time of clinical deterioration revealed a 
partial thromboplastin time of 100 s; pro- 
thrombin time, 15.7 s; fibrin split products, 
256 ug/mL (normal, 0 to 7 g/mL); fibrino- 
gen, 0.77 g/L (normal, 2.0 to 3.5 g/L); and 
platelet count, 264 X 10°/L. Computed 
tomographic brain scan showed a right 
hemisphere lobar hemorrhage (Fig 1, left). 
Protamine, fresh frozen plasma, cryopreci- 
pitate, and aminocaproic acid were admin- 
istered. Twelve hours 


later, fibrinoge 
prothrombin time, and pa-t aana 
bin time were normal. A follow-up CT scan 


of the head 2% weeks later showed resolu- 
tion of the intracerebral hemorrhage (Fig 
1, right). She was discharged to a rehabili- 
tation unit with moderate left hemiparesis 
and hemineglect. 

Case 2.—A 59-year-old man without 
prior cardiac, hypertensive, or cerebrovas- 
cular disease was admitted with subster- 
nal chest pain and electrocardiographic 
changes consistent with inferior wall myo- 
cardial infarction. Initial blood pressure 
was 180/112 mm Hg. Results of physical 
examination were otherwise normal. He 
was treated with nitroglycerin, lidocaine, 
and morphine sulfate. After informed con- 
sent he entered the TAMI III protocol and 
was randomized to receive tissue plasmin- 
ogen activator and postcatheterization 
heparin. He received a 9-mg bolus of tissue 
plasminogen activator over five minutes 
followed by infusion of 81 mg over the next 
hour. Cardiac catheterization revealed 
80% to 90% stenosis of the right coronary 
artery. A 5000-U bolus of heparin was 
administered intravenously after catheter- 
ization followed by a 500-U/h infusion. 
Forty-five minutes after catheterization, 
he developed sudden severe expressive 
aphasia with mild right facial and hand 
weakness. Blood pressure was 138/94 mm 
Hg. Laboratory analysis revealed a partial 
thromboplastin time of 65 s; prothrombin 
time, 16.7 s; fibrin split products, 512 ug/ 
mL; fibrinogen, 0.77 g/L; and platelet 
count, 145 X 10°/L. Heparin was discontin- 
ued, and 3 U of fresh frozen plasma were 
given. A CT scan of the brain revealed a 
subcortical hemorrhage in the left frontal 
hemisphere (Fig 2, left). Over the next two 
weeks his weakness resolved and his abili- 
ty to speak simple words and syllables 
returned. A second CT sean ten days later 
showed resolution of the clot (Fig 2, 
right). 


COMMENT 


Two patients suffered acute lobar 
hemorrhages within four hours of 
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Incidence of Intracranial Hemorrhage in Over 5000 Patients Receiving Intravenous 
Tissue Plasminogen Activator (Activase) 


No. of _— Dose, mg 
3361 80-120 
1722 120-180 
Total 5258 


No. of Intracranial 


0.68t 





*Three events occurred more than 48 hours after intravenous tissue plasminogen activator treatment. 
tincidence of hemorrhage occurring less than 48 hours after intravenous tissue plasminogen activator 


treatment was .63% 


beginning tissue plasminogen activa- 
tor therapy and within two hours of 
completing cardiac catheterization 
and beginning heparin therapy. To 
our knowledge these are the first two 
reports of central nervous system 
hemorrhages occurring within four 
hours of intravenous tissue plasmino- 
activator treatment. A posterior 
rrhage occurring 48 hours 
after tissue plasminogen activator 
infusion and emergency coronary 
artery bypass graft has been reported, 
but the 48-hour interval between tis- 
sue plasminogen activator therapy 
and the interposition of open heart 
surgery make it uncertain whether 
the hemorrhage was secondary to 
fibrinolytic therapy. Five cases of 
intracerebral hemorrhage that oc- 
curred from five to 72 hours after 
initiation of tissue plasminogen acti- 
vator treatment have been reported as 
part of the TAMI II Pilot Study."* 

These two cases represent a 0.44% 
incidence of intracerebral hemor- 
rhage in the 450 patients who have 
received intravenous tissue plasmino- 
gen activator therapy at the Universi- 
ty of Michigan. An incidence of hem- 
orrhage of 0.44% in patients treated 
with tissue plasminogen activator and 
heparin is similar to the reported 
incidence of intracerebral hemor- 
rhage of 0.0% to 1.6% in patients with 
acute myocardial infarction treated 
with streptokinase intravenously and 
heparin or antiplatelet agents.*!” 

Our data represent the experience 
of one institution and may not repre- 
sent the true, overall incidence of 
intracerebral hemorrhage. Other re- 
ports describe an incidence of intra- 
cerebral hemorrhage in the 48 hours 
after infusion of tissue plasminogen 
activator of 0.3% (three of 998 
patients).'* Pooled data from over 5000 
patients treated with tissue plasmino- 
gen activator, including all United 
States trials through May 31, 1987 
(TAMI, 2000 patients through April 
29, 1987) and five large European tri- 
als (over 1500 patients) show a com- 
bined incidence of intracerebral hem- 
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orrhage of 0.68% (Table). Although 
these trials used varying study de- 
signs, dose regimens, and selection 
criteria, the data from these studies 
suggest an increased incidence of 
hemorrhage wich higher doses of tis- 
sue plasminogen activator. Recent 
TAMI protocols have lowered the rec- 
ommended maximum dose of tissue 
plasminogen activator.” At these low- 
er doses, the overall incidence of hem- 
orrhage may be reduced. 

Although the cause of the intracere- 
bral hemorrhage in our patients is 
unknown, in beth cases a systemic 
fibrinolytic state existed (abnormally 
low fibrinogen levels and elevated 
fibrin split procucts), and this state 
probably contributed to the lobar 
hemorrhages. Clinical experience and 
in vivo studies” have shown that the 
likelihood of producing a systemic 
fibrinolytic state increases with high- 
er doses (Table), long infusion times, 
and higher infusion rates. Pooled data 
from three studies of the European 
Cooperative Study Group indicated 
that bleeding complications were 2.4 
times more frequent if fibrin split 
product levels exeeeded 85 mg/L at 
the end of tissue plasminogen activa- 
tor infusion than if the levels stayed 
below 22 mg/L.” Multicenter United 
States data of patients receiving 150 
mg of tissue plasminogen activator 
over 6 to 8 hours have shown that 
nadir fibrinogen levels are inversely 
proportional to bleeding incidence.” 
These data suggest an association 
between systemic fibrinolysis and 
bleeding complications. 

Spontaneous intracerebral hemor- 
rhages are also described in hypofibri- 
nogenic or dysfibrinogenic states,” 
including disseminated intravascular 
coagulopathy.* Whether a predispos- 
ing vascular abnormality is required 
for hemorrhage to occur during sys- 
temic fibrinolysis, or whether fibrino- 
lysis disrupts normally occurring 
microhemostasis within the cerebral 
vasculature is not known. The value of 
tissue plasminogen activator is based 
on the enzyme’s high affinity for the 


fibrin-plasminogen complex which 
should make the enzyme’s action clot 
selective and prevent a systemic fibri- 
nolytic state.'*?!“° However, the clo 


selectivity is incomplete and systemic 


activation of plasminogen can oc- 
cur.””’ If a fibrinolytic state occurs, 
the potential advantege of this drug 
over other thrombolytic agents may 
be eliminated. 

We cannot exclude heparin as a 
contributing factor in our patients 
since the hemorrhages occurred 45 
minutes and two hours, respectively, 
following the initiation of heparin 
infusion. At the time of hemorrhage, 
the partial prothrombin time was ele- 
vated in case 1, and therapeutic, 2.0 to 
2.5 times control, in case 2. Although 
both cases had elevated blood pres- 
sure on presentation, lobar cerebral 
hemorrhages are not typical of hyper- 
tensive hemorrhages.” There was no 
evidence of other possible causes of 
lobar hemorrhages such as amyloid, 
arteriovenous malformation, and 
metastatic tumor.*® Cerebrovascular 
complications following acute myo- 
cardial infarction are usually embolic 
infarctions and not lobar hemor- 
rhages.2?3!2 

We cannot definitely rule out the 
remote possibility that intracerebral 
hemorrhages were already present 
when fibrinolytic therapy was initi- 
ated, since pretreatment CT scans 
were not done. Large intracerebral 
and subarachnoid hemorrhages can 
cause secondary myocardial damage 
and cardiac arrhythmias in animal 
models and in patients.*? However, our 
patients would have had to have 
asymptomatic, small intracerebral 
hemorrhages at presentation, and 
resultant myocardial iniury would be 
unlikely from such a small lesion. 

Despite the retrospective nature of 
our article, several conclusions can be 
drawn. Serious central nervous sys- 
tem hemorrhagic complications may 
occur with tissue plasminogen activa- 
tor treatment, which appear to have 
an overall incidence of between 0.3% | 
and 1.2%. Although this incidence is 
similar to that previously reported 
with intravenous streptokinase,*!’ a 
direct assessment of risk of intracere- 
bral hemorrhage with these two 
thrombolytic agents cannot be made 
because equal fibrinolytic doses are 
not known. Such comparisons would 
also involve the incidences from 
patients in several different proto- 
cols. 

While accepted risks for intracere- 
bral hemorrhage such as hyperten- 
sion, age, diabetes, recent stroke, 
brain tumor, recent head injury, or 
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recent cramiotomy are important con- 
siderations in patient selection for 
thromboly-ic therapy. an additional 
concern is the potential development 
of a systemie fibrinolytic state. The 
optimum intravenous dosage to 
achieve eff=ctive coronary recanaliza- 
tion and »revent rethrombosis, yet 
minimize the risk ef a systemic 
thrombolytic state, has not yet been 
defined. It appears that the lowest 
dese required for intracoronary clot 
lysis, giver ior the shortest period of 
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time, may result in a lower incidence 
of central nervous system hemor- 
rhagic complications. A complete 
review of all hemorrhages following 
tissue plasminogen activator use may 
provide further information concern- 
ing the risk of central nervous system 
hemorrhage during tissue plasmino- 
gen activator thrombolysis. 

Tissue plasminogen activator (Acti- 
vase) has recently been accepted by 
the Food and Drug Administration 
for general use in the management of 
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Large Subcortical Hemispheric Infarctions 


Presentation and Prognosis 


Ross L. Levine, MD; Hans L. Lagreze, MD; Jeffrey A. Dobkin, MD; Patrick A. Turski, MD 


i ic form of large subcortical 
hemispheric infarction on computed 
tomography was identified in 24 of 2198 
(1%) stroke registry patients. Combined 
with 13 cases from earlier literature 
reports, a characteristic neurologic pic- 
ture developed. Severe face plus arm plus 
leg weakness at onset (76%), corticallike 
features of aphasia and/or contralateral 
neglect (68%), and premonitory transient 
ischemic attacks (24%) were frequent. 
Twenty-two patients (59%) had large ves- 
sel arterial occlusive disease. Eight 
patients (22%) had primary embolic occlu- 
sion in the middle cerebral artery territo- 
ry. During an average follow-up of 16 
months, five patients (14%) suffered 
recurrent stroke or death. The clinical 
presentation and prognostic features of 
this distinct stroke subtype are de- 
scribed. 
(Arch Neurol 1988;45: 1074-1077) 


s proposed by Adams et al! and 
systematically studied by Bladin 
and Berkovic,” large subcortical hemi- 
spheric infarctions are comma-shaped 
infarct cavities involving the puta- 
men, the anterior limb of the internal 
capsule, and the caudate nucleus. The 
patients show evidence of capsular 
and corticallike clinical abnormali- 
ties. The infarctions on computed 
tomography (CT) are restricted to the 
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deep irrigation zone of the internal 
carotid artery and are consistent with 
the type I and type II capsular ische- 
mic lesions reported by Rascol et al. 

We describe clinical, epidemiologic, 
etiologic, and prognostic data from 24 
patients with large subcortical hemi- 
spheric infarctions collected prospec- 
tively in the University of Wisconsin 
(Madison) Stroke Registry (UWSR). 
We combined these data with that of 
13 patients from earlier literature 
reports’ to review the characteristic 
features of this distinct clinical enti- 


ty. 
PATIENTS AND METHODS 


We searched the files of personally 
examined and recorded patients (R.L.L., 
H.L.L.) from the UWSR for patients with 
large subcortical hemispheric infarctions. 
All patients had been examined by the 
Stroke Consultation Service of the William 
S. Middleton Veterans Administration 
Hospital and the University of Wisconsin 
Hospitals, and data were collected prospec- 
tively. A comparable, previously reported 
group of 13 patients was chosen’? to com- 
pare with our subcortical hemispheric 
infarction patients. 

Between January 1983 and July 1987, 
2198 consecutive patients were evaluated 
and 27 patients with large subcortical 
hemispheric infarctions as confirmed by 
CT were found. Three of these 27 patients 
had suffered prior strokes and were thus 
excluded from this study. This left 24 of 
2198 (1%) UWSR patients who were evalu- 
ated clinically, had at least one CT, under- 
went standard cerebral angiography, and 
conformed to the clinical picture previous- 
ly defined.? Seven patients also had cranial 
magnetic resonance imaging (MRI) seans. 

All CT and MRI scans, and angiograms 
were reviewed by a neuroradiologist 
(P.A.T.). Volumetric analysis on CT or MRI 
lesions was not attempted for this study. 


Risk factor analysis was performed as 
obtained from patient history, chart 
review, or discussion with their physi- 
cians. 

Follow-up information was obtained 
from hospital and outpatient records and 
from direct contact with the patients 
(R.L.L., H.L.L.). Motor severity was rated 
as none, mild, moderate, or severe, based 
on the relative degree of eventual recov- 
ery.* Speech severity was rated as none, 
mild, moderate, or severe, based on the 
aphasia severity rating scale proposed by 
Goodglass and Kaplan.‘ Although present 
to some degree in over half of our patients, 
dysarthria was not rated or reported as a 
combination sign for this series of 
patients, since it was not a feature of 
either of the first literature reports.'? Epi- 
demiologic, clinical, angiographic, and 
prognostic features of these 24 patients 
were combined with those from 13 patients 
previously reported'2 and composite fre- 
quencies were generated. 


RESULTS 
Clinical Detail 


Demographics.—There were 15 pa- 
tients with left and nine patients with 
right subcortical hemispheric infarc- 
tion. Although features such as signs 
at onset, specific risk factors, individ- 
ual angiographic results, and severity 
at follow-up examinations were avail- 
able for each patient in each right vs 
left group, these features did not dis- 
tinguish subgroups and were thus 
omitted from this article. Patients 
presented with a mean age of 59 years 
(range, 26 to 88 years) and they were 
followed for a mean of 18 months 
(range, one to 60 months). 

Stroke Onset.—All patients had 
cerebral infarction. In 23 patients, the 
onset was sudden. Patient 8 developed 
progressive neurologic dysfunction 
over a period of 20 days. Patients 13 
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psular ischemic lesion, on two plain computed tomographic levels (top left 


ard center, patient 12) with associated left internal carotid artery occlusion (top right; arrow), right to left intracranial cross-fill 


as demonsteated in sequential digital images 


cermespanding to infarcted subcortical areas. 


ard 24 developed symptoms on quick- 
position change, ard had associated 
hypotension when 2xamined. Motor 
disability was severe at onset in 18 
patients and mild inan additional two 
patients. Five patierts developed pre- 
monitory transient ischemic attacks 
(TIAs) in tae same arterial distribu- 
ticn as ther eventual stroke. 
Inyestigatims.— Byentry criteria, all 
patients had an abnormal CT that 
demonstrated a specific size, shape, 
and position to ‘heir infarct.’ Based on 
the classifation co Rascol et al; 
there were 2ight patients with type I 
(Figure) and I€ patients with type II 
capsular ishemi lions. There was 
no apparent correlation between 


te» - infarct type and any of the clinical 


specifications. Al) patients underwent 
standard cerebral angiography and, in 
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all but two cases, definitive abnormal- 
ities were delineated. 

Follow-up.—These 24 patients were 
followed for a mean of 18 months 
(range, one to 60 months) at the time 
of this study. Patient 2 developed a 
posterior circulation stroke 48 months 
after his large subcortical infarction. 
Patient 6 developed TIAs in the same 
arterial distribution as his prior 
stroke, and underwent an uneventful 
carotid endarterectomy. Patient 13 
died at one-month follow-up of a car- 
diopulmonary arrest. Ratings of clini- 
cal severity are delineated below. 


Composite Detail 


Epidemiologic Features.—Men pre- 
dominated at 1.8 to 1 in the composite 
series of 37 patients, with a mean age 
of 58.9 years (range, 26 to 88 years). 


(bottom left, center, and right) with evident luxury perfusion (arrows) 


Premonitory TIAs were present in 
nine of the 37 patients (24%). Vascu- 
lar risk factors (Table 1) were com- 
mon: cigarette smoking (54%), high 
blood pressure (46% ), ischemic heart 
disease (35%), and diabetes mellitus 
(22% ). An elevated venous hematocrit 
was present in only one patient 
(3% ). 

Clinical Presentations.—Left-sided 
infarctions predominated at 1.5 to 1, 
with 18 (82%) of 22 left-sided lesions 
presenting with dysphasia (Table 2). 
Fourteen (38%) of 37 patients exhib- 
ited contralateral neglect and 25 
(68% ) of 37 patients exhibited aphasia 
and/or neglect. All acute CT and MRI 
scans showed sparing of overlying 
cerebral cortex. About two-thirds of 
the composite series displayed severe 
motor signs at onset, with the distri- 
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Table 1.—Epidemiologic Features 


Adams et al,' 
1983 (n = 2) 





Males 18 1 § 65 
Females 6 1 (3 35 
Hypertension 11 0 E 46 
Diabetes mellitus 7 0 1 22 
Elevated cholesterol 5 0 0 14 
ischemic heart disease 9 0 a 35 
Atrial fibrillation 3 0 1 11 
intracardiac thrombus 2 0 0 5 
Smoking history 16 0 4 54 
Elevated hematocrit 1 0 0 3 
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- Table 2.—Clinical Features in Presentation 


Adams et al,! 









Bladin and 
Berkovic,? 1984 
(n = 11) 
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Total, % 
(n = 37) 
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Bladin and 
Berkovic,” 1984 






Total, % 





(n = 24) 1983 (n = 2) (n = 11) (N = 37) 


Right-sided infarcts 9 1 5 40 
Left-sided infarcts 15 1 6 60 
Aphasia 12 1 5 49 








Motor weakness severity 
Mild 
Moderate 









Severe 18 
Motor weakness location 

Arm alone 1 

Face, arm 6) 

Arm, leg 1 

___ Face, arm, leg 22 

Hemihypesthesia 15 
Hemi-inattention, neglect 






Dysarthria 


Combination signs * 
Mt only 


5 
Mt, Hyp 4 
Mt, Neg 1 
Mt, Aphasia 3 
Mt, Hyp, Aphasia 6 
Mt, Hyp, Neg 2 
Mt, Neg, Aphasia 0) 
, Hyp, Neg, Aphasia 













2 7 65 
0 0 3 
0 1 3 
0 2 8 
2 8 86 
1 0 43 
0 9 








1 2 22 
0 0 11 
0 4 14 
0 0 8 
1 0 19 
0 0 5 
o 5 14 






*Mt indicates motor weakness; Hyp, hemihypesthesia; Neg, hemi-inattention, neglect; 


bution of weakness involving face plus 
arm plus leg in over 86%. However, 
gradations were not always recorded 
as to whether one body part was more 
affected than another. Combination 
signs were common: motor plus senso- 
ry plus aphasia (19%), motor plus 
neglect plus aphasia (14%), motor 
plus neglect (14%), and motor plus 
sensory (11% ). All patients had motor 
weakness, with eight (22%) of the 37 
patients exhibiting a pure-motor syn- 
drome. 

Arterial Status.— Angiographic de- 
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tail (Table 3) was available in 33 
(89%) of 37 patients, with etiologic 
data obtained in 29 (88% ) of these 33 
patients. Four angiograms were 
entirely normal at days 1, 6, 8, and 14 
postinfarction, respectively. Three 
patients did not undergo angiography 
and one patient’s arterial status was 
determined post mortem.? Large-ves- 
sel arterial disease was present in 22 
(59% ) of 37 patients, with occlusion of 
the ipsilateral extracranial internal 
carotid artery (ICA) in 14 (88%) of 37 
patients. Two of these patients pre- 


sented with symptoms on quick-posi- 
tion change. An additional four 
patients had severe extracranial ste- 
nosis with associated distal intralu- 
minal clot in the intracranial carotid 
artery. Primary occlusion of deep 
middle cerebral artery (MCA) 
branches plus normal carotid and aor- 
tic arch vasculature was present in 
eight of 37 patients (22%), with evi- 
dence of cardiac seurce in six of these 
eight patients. 

Outcome.—Patients were followed 
for a mean of 16 months (range, one to 
60 months), with a total of four deaths 
(11% ) during follow-up (Table 4). One 
patient developed a second stroke in 
the posterior circulation at 48 months 
of follow-up. One patient had recur- 
rent TIAs at 18 months of follow-up. 
About half of the composite had mild 
or no motor deficit at last contact. 
However, more than three-quarters of 
the surviving aphasics had significant 
speech deficits when last examined. 


COMMENT 


The clinical pieture of unilateral, 
large subcortical hemispheric infarc- 
tions has not been extensively studied. 
The prevalence of capsularlike face 
plus arm plus leg weakness, cortical- 
like aphasia and/or neglect, and pre- 
monitory TIAs differ from that found 
as a result of occlusion of a single 
lenticulostriate artery.*!! 

Although severe at onset, the 
majority of this cemposite series have 
mild to moderate motor deficits and 
moderate to severe communication 
deficits during follow-up. Thus, prog- 
nosis of large subcortical hemispheric 
infarctions is poor compared with 
that attending smaller, more common 
lacunar infarctions.2*” 

While these cavitary lesions on CT 
and MRI are confined either to the 
territory of several lenticulostriate 
arteries or the anterior choroidal 
artery, Bladin and Berkovic? feel that 
there is often a double lesion of severe 
ischemia in the deep MCA border- 
zone, with less severe interference of 
cortical blood supply. In a study of 
regional cerebral blood flow in 
patients with various kinds of subcor- 
tical lesions, Olsen et al? describe low 
regional cerebral blood flow areas in 
the cerebral cortex overlying the deep 
infarctions, with a regional cerebral 
blood flow sufficient for tissue viabili- 
ty, but insufficient for normal tissue 
function. Perhaps this helps explain 
the capsularlike plus corticallike fea- 
tures in this composite series. 

The pathogenesis of large subcorti- 
cal hemispheric infarctions is still 
imperfectly studied, although this 
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*ICA indicatessinternal carotid artery; MCA, middle cerebral artery. 
tTwo of 17 patients presented with symptoms on arising. 












4 
6 
Rating of aphasia” 
Mild or naene- 3 
Moderase 4 


* Percentage caléuiated on 14 surviving patients. 


composite series more clearly delin- 
eates either large vessel occlusive dis- 
ease or cariae emboli as contributory 
factors. Adams and colleagues! feel 
that the size and location of these 
capsular sctemic lesions prompts 
consideration of underlying MCA dis- 
ease. Others relate that deep MCA 
infarctions are frequently a result of 
lew cerebral perfusion in association 
with eithe- MCA or ICA stenosis or 
oeclusion.'-" Mmbolism of cardiac ori- 
gn may aso cause capsular ischemic 
lesions similar to those described 
herein.'*5 | 

The large number of patients in this 
composite semies with extracranial 
ICA occlusien deserves mention. In a 
study of strokes from ICA occlusion, 
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Table 4.—Clinical Status at Last Contact 


Bladin and 
Present Series Adamsetal,' Berkovic,? 1984 Total, % 
(n = 24) 1983 (n = 2) (n = 11) (N = 37) 
Follow-up “ange, mo 1-60 0-1 2-60 oF 
Motor severity 
Mild or none 14 1 2 46 











Severe 4 0 1 36 
T postewent 1 (0) 0 3 








1 
0 


3 
6 


22 
32 







0 o 21 
1 1 43 


Ringelstein et al? relate that both 
hemodynamically induced and embol- 
ic infarctions following ICA occlusion 
are equally frequent. Thirty-seven of 
their 107 patients (85%) have deep 
infarctions similar to those described 
herein, with the far majority related 
to hemodynamic inducement. In a 
study of 51 patients with unilateral 
watershed infarctions in the ICA ter- 
ritory, Bogousslavsky and _ Regli'® 
relate a 75% incidence of ICA occlu- 
sion or tight stenosis associated with 
a hemodynamically significant cardi- 
opathy, increased hematocrit, or acute 
hypotension. Nine (18%) of their 51 
patients have subcortical hemispheric 
infarctions, none of which were 
apparently related to cardiac emboli. 


Hemodynamic inducement was clear 
in only a minority of our composite 
series, however. 

The clinical, epidemiologic, CT, 
MRI, angiographic, and prognostic 
findings in patients with large subcor- 
tical hemispheric infarctions are dis- 
tinct from those of typical lacunar 
infarctions. We have attempted to 
characterize these findings in a com- 
posite fashion. We also plan a future 
study delineating the speech and lan- 
guage dysfunction which character- 
ized these 24 patients ( J.C. Rosenbek, 
PhD, personal communication, May 
20, 1988). The optimal therapeutic 
approach in these patients remains to 
be determined. 


We thank Benjamin R. Brooks, MD, Robert L. 
Sufit, MD, and John C. Rosenbek, PhD, for their 
advice; and Laurie Weigt for preparation of the 
manuscript. 
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Hypertensive Encephalopathy 


Magnetic Resonance Imaging Demonstration of 
Reversible Cortical and White Matter Lesions 
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@ Computed tomographic (CT) and 
magnetic resonance imaging (MRI) views 
of the brain were obtained in two adults 
and one child with hypertensive encepha- 
lopathy (HTE). Noncontrast CT was nor- 
mal in one case and demonstrated 
decreased density posteriorly in two 
cases; MRI demonstrated focal, symmet- 
ric increased signal intensity in white mat- 
ter and cortex, with occipital lobe involve- 
ment in each case. These lesions were 
better visualized on T.-weighted than on 
spin density images and were resolved on 
follow-up MRI four to five weeks later. 
These MRI studies support the concept 
that HTE is caused by the multifocal 
extravasation of fluid and proteins across 
the blood-brain barrier during ‘‘break- 
through” of cerebral autoregulation. We 
found that MRI appears more sensitive 
than CT and better defines the anatomy of 
cerebral involvement in HTE. 

(Arch Neurol 1988;45:1078-1083) 


ypertensive encephalopathy 
(HTE) is an acute neurologic syn- 
drome characterized by elevated blood 
pressure, headache, nausea and vom- 
iting, visual changes, convulsions, and 
altered mental status.'* Death may 
ensue if prompt recognition and treat- 
ment are not undertaken. Computed 
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tomographie (CT) scans of patients 
with HTE*’ have demonstrated focal 
and diffuse cortical and white matter 
lesions. The magnetic resonance 
imaging (MRI) findings of two adults 
and one child with HTE are reviewed, 
compared with CT findings, and cor- 
related with the pathophysiology of 
this entity. 


PATIENTS AND METHODS 


Three patients with hypertensive en- 
cephalopathy, aged 412, 34, and 53 years, 
admitted to the neurology service between 
July 1, 1986 and July 1, 1987, underwent CT 
and MRI studies. A noncontrast CT scan of 
the head was obtained on admission in 
each case using a Siemens Somaton DR or 
a GE 8800 CT system. The MRI was per- 
formed with a high-field-strength (1.5-T) 
superconducting GE Signa system. A mul- 
tislice T,-weighted pulse sequence (PS 600/ 
25) in the sagittal plane and a multislice, 
multiecho, intermediate, and T,-weighted 
spin echo (SE 2000/20/80) sequence in the 
axial plane were obtained on each patient 
within 36 hours after admission. We 
repeated MRI four to five weeks later in 
two cases (cases 1 and 3). A follow-up 
coronal GRASS scan (gradient recovery 
acquisition in the steady state; repetition 
time, 21 ms; echo time, 12 ms; with a flip 
angle of 10°) was also obtained in one case 
(case 3). 

Case 1.—A 42-year-old boy with a his- 
tory of benign macrocrania began com- 
plaining of headaches one month before 
admission. These headaches usually oc- 
curred on awakening and were often 
accompanied by nausea and vomiting. One 
week before admission his headaches wors- 
ened and were associated with repetitive 
vomiting and drowsiness. On the day of 
admission, he complained of not being able 
to see. A CT scan was performed, and a few 
minutes thereafter he experienced a left- 
sided focal seizure with secondary general- 
ization, which lasted five minutes. In the 


next hour he had two similar seizures. 

The patient’s blood pressure was initial- 
ly 154/112 mm Hg and increased to 236/172 
mm Hg during the first hour. His temper- 
ature was 38.4°C. He was stuporous and 
unable to follow cemmands. His pupils 
were 5 mm in diameter, round, and reac- 
tive to light. He demonstrated no visual 
tracking. Fundi were benign without papil- 
ledema or hypertensive retinopathy. The 
remainder of the cranial nerve examina- 
tion results were normal. Motor response 
to pain was symmetrie. Deep tendon 
reflexes were 3+ and symmetric. Plantar 
responses were extensor bilaterally. Labo- 
ratory results were remarkable for a 
serum urea nitrogen level of 15 mmol/L of 
urea and a serum creatinine level of 320 
umol/L. Urinalysis revealed a protein level 
greater than 3000 mg/L (normal, 10-140 
mg/L). Serum electrolytes, calcium, and 
magnesium levels were normal. The cere- 
brospinal fluid (CSF) was clear and color- 
less with a red blood cell count of 1 X 10°/L 
and no white blood cells, a glucose concen- 
tration of 2.8 mmol/L, and a protein con- 
centration of 0.56 g/L. 

The patient was initially treated with 
intravenous antihypertensive and anticon- 
vulsant medications. He improved through 
the first hospital day and was fully alert, 
with a return to normal vision, by the 
second hospital day. He experienced no 
further headaches, nausea, or vomiting. 
An electroencephaiwgram (EEG) per- 
formed on the secand hospital day was 
normal. 

Creatinine clearance was 0.22 mL/s 
(normal value, 1.33 to 1.83 mL/s). Renal 
ultrasonography revealed small kidneys 
bilaterally, and radionuclide renal scans 
with technetium Tc 99m diethylene-tria- 
mene pentacetic acid and iodohippurate 
sodium I 131 demonstrated diminished 
perfusion, cortical uptake, and excretory 
function bilaterally. Renal arteriography 
demonstrated nephresclerosis but no large- 
vessel abnormality. Kidney biopsy per- 
formed three weeks later revealed obsoles- 
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Fig 1.—In case 1, T,-weighted (SE [spin echo] 2000/80) magnetic resonance images obtained 36 hours after admis 






demonstrate areas of high-intensity signal in deep and subcortical white matter. Noncontrast computed tomographic scan a 
time of admission was normal (not pictured). 





Fig 2.—In case 1, T.-weighted (SE [spin echo] 2000/80) follow-up magnetic resonance images obtained four weeks later 
demonstrate resolution of high-intensity signals in white matter and mild increase in ventricular size. 


cence and scierosis of 80% of glomeruli. 
The umenhanced CT scan performed on a 
Siemens Somatonm DR scanner on the day 
of admission was normal. An MRI study 
(Fig 1) was performed on the second hospi- 
tal day. The ventricles were of normal size 
and configuration. *ocal areas of increased 
signal intensity were demonstrated in the 
left internal and external capsules, the 
right external capsule, the splenium of the 
corpus eallosum, amd the subcortical white 


matter and arcuate fibers of the parietal 
ana fe amits I lakeas hi latawal ler Mhanann 


repeated MRI scan (Fig 2) performed one 
month later demonstrated resolution of 
the abnormal high-intensity signals. The 
lateral ventricles were mildly enlarged 
compared with the previous scan. 

CASE 2.—This 34-year-old woman suf- 
fered loss of consciousness and a fracture 
of the right tibia in an automobile acci- 
dent. A CT scan revealed a small left 
frontal contusion. Following open reduc- 
tion of her fracture, her blood pressure 
reached 165/105 mm Hg and she was 


tonnta enth a Assamatin am $s lrermAnatamatesa 


frequent headaches, for which she took 
oxycodone hydrochloride and aeetamino- 
phen. 

The patient was readmitted two months 
later when she awoke with a headache and 
inability to see. On the way to the hospital 
she had two generalized motor seizures. On 
admission her blood pressure was 200/140 
mm Hg. She was moderately lethargic and 
could intermittently follow commands. 
Although she could not distinguish 
between light and dark, her pupils were 3 

as 
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her deep tendon reflexes were 2+ and 
symmetric. Plantar responses were exten- 
sor bilaterally. 

Laboratory results were remarkable for 
a serum sodium ion concentration of 132 
mmol/L, potassium ion concentration of 
2.3 mmol/L, serum urea nitrogen concen- 
tration of 2.1 mmol/L of urea, and creati- 
nine level of 90 wmol/L. Plasma renin was 
elevated at 98 ug/h/L (normal value, 1.6 to 
7.4 ug/h/L), and aldosterone level was 1385 
pmol/L (normal, 138 to 830 pmol/L). The 
CSF was clear and colorless, with no cells, 
a glucose concentration of 5.1 mmol/L, and 
a protein concentration of 0.57 g/L. The 
erythrocyte sedimentation rate was 35 
mm/h on the day of admission and 29 
mm/h three days later. Antinuclear anti- 
body assay was negative. 

A renal technetium Tc 99m diethylene- 
triamene pentacetic acid radionuclide scan 
and a renal arteriogram were normal. An 
EEG on the second hospital day revealed 
generalized slowing and occipital spikes 

ilaterally. Repeated EEG on the eighth 

i „revealed moderate general- 
ized slowing and no epileptiform activity. 

The patient’s blood pressure was initial- 
ly controlled with intravenous antihyper- 
tensive agents and later controlled with an 
oral angiotensin-converting enzyme inhib- 
itor. Her mental status returned to normal 
by the second hospital day, and her vision 
improved more slowly. She was able to 
count fingers at five days, and on discharge 
two weeks following admission she had 
20/40 vision bilaterally 

A CT scan performed on the day of 
admission (Fig 3), in the fast acquisition 
mode on a GE 8800 scanner, demonstrated 
decreased density in the occipital lobes 
bilaterally. The left frontal contusion was 
no longer apparent. An MRI scan was 
performed on the second hospital day (Fig 
4). Spin density and T,-weighted axial 





images demonstrated focal areas of 
increased signal intensity in the left coro- 
na radiata, the junction of the internal 
capsule and the optic radiation, and the 
cortex of the left frontal and bilateral 
parietal and occipital lobes. A follow-up 
MRI scan was refused. 

CASE 3.—A 53-year-old woman had a 
history of long-standing hypertension 
punctuated by multiple exacerbations, 
chronic renal failure, and coronary artery 
disease. Three months before admission 
she underwent renal artery bypass surgery 
for right renal artery stenosis. However, 
her blood pressure remained elevated and 
she continued to require antihypertensive 
medications. She suffered intermittent 
headaches for 14 months before admission, 


and during the three weeks before admis- 
sion her husband noted personality 
changes consisting of increased irritability 
and quick temper as well as increasing 
frequency of headaches. By the time of, 
admission, her headaches had become-con- 
tinuous and she was taking three 325-mg 
aspirin tablets every four hours. Or the 
day of admission she awoke and zom- 
plained that she could not see. She besame 
agitated and then had a generalized motor 
seizure lasting approximately 45 minutes. 

She was brought to the emergency »oom, 
where she was combative. Her initial plood 
pressure was 180/124 mm Hg and 


increased to 220/140 mm Hg durin the 
first hour. She was afebrile. Her »upils 
were equal, round, and reactive to light. 





Fig 3.—In case 2, noncontrast computed tomographic scan in fast acquisition mode at time of 
admission demonstrates decreased density in occipital lobes (left, arrows). 


Fig 4.—In case 2, T,-weighted (SE [spin echo] 2000/80) magnetic resonance images obtained 24 hours afzer admission 
demonstrate areas of high-intensity signal in white matter of left corona radiata (center, open white arrow) and junction of 
internal capsule and optic radiation (left, open black arrow). High-intensity signal is also seen in cortex of left posterior frortal 
(right, black arrowhead), bilateral parietal (right, black arrows), and occipital lobes (left and center, white arrows). 
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Funduscopic examination revealed sharp 
disc margins and no hemorrhages or exu- 
dates. Vision and extraocular movements 
were intact. Cardiovascular examination 
revealed a grade 3/6 systolic murmur at 
the apex. She was oriented to person and 
place but not to year. Cranial nerve func- 
tion was intact, as was her strength. Deep 
tendon reflexes were 3+ and symmetric, 
and plantar responses were extensor bilat- 
erally. 

Laboratory examination revealed nor- 
mal serum electrolyte values except for a 
bicarbonate level of 18 mmol/L. Blood glu- 
cose, calcium, and magnesium levels, coag- 
ulation study results, and erythrocyte sed- 


imentation rate were normal. Serum urea 
nitrogen and creatinine concentrations 
were elevated at 20 mmol/L of urea and 
270 wmol/L, respectively. Hemoglobin level 
was 109 g/L. The CSF was clear and color- 
less, with red and white blood cell counts of 
8x10°/L and 2X10°/L, respectively, a 
glucose concentration of 4.3 mmol/L, and a 
protein concentration of 0.84 g/L. 

The patient was treated effectively with 
antihypertensive and anticonvulsant medi- 
cations. On the day following admission 
she was calm, alert, and cooperative. Neu- 
rologic examination revealed mild right- 
hand incoordination, which resolved two 
days later. An EEG performed on the 





Fig 5.—In case 3, noncontrast computed tomographic scan at time of admission demonstrates 
decreased density in centrum semiovale (right, arrowheads), bilateral occipital (left, black 
arrows) and frontal (left, white arrows) white matter, and occipital cortex on right (left, wavy 
arrow). 


Fig 6.—In case 3, T.-weighted (SE [spin echo] 2000/80) magnetic resonance images. obtained 24 hours after admission 
demonstrate patchy areas of high-intensity signal diffusely in supraten 


second hospital day revealed no focal fea- 
tures. However, an EEG one week later 
showed mild slowing in the left midtempo- 
ral region. Creatinine clearance was 0.43 
mL/s, and a technetium renal flow study 
demonstrated markedly decreased perfu- 
sion in both kidneys. 

A CT scan obtained on the day of admis- 
sion (Fig 5) demonstrated decreased densi- 
ty in the white matter of the frontal, 
parietal, and occipital lobes bilaterally, 
and in the right occipital cortex. An MRI 
scan was obtained on the second hospital 
day (Fig 6). Although somewhat degraded 
secondary to motion, this demonstrated 
multiple patchy areas of increased signal 
intensity in the supratentorial white mat- 
ter. Increased signal intensity was seen in 
both the gray and white matter of the 
occipital lobes bilaterally. Several small 
areas of signal void were noted on T,- and 
T,-weighted images in the posterior sub- 
cortical white matter and right choroid 


plexus consistent with hemosiderin deposiz. 


tion secondary to old hemorrhage. _/ 

An MRI scan repeated ee 
(Fig 7) demonstrated resolution of the 
high-intensity signals except in the right 
posterior periventricular white mattei 
The small areas of signal void in the poste 
rior subcortical white matter were stili 
evident. The left external eapsule demon- 
strated contiguous areas of high intensity 
and signal void consistent with lacunar 
infarction and old hemorrhage. The signal 
void in the right choroid plexus persisted. 
GRASS images confirmed that the areas of 
signal void were nonvascular. 


COMMENT 


Hypertensive encephalopathy is 
characterized by headaches, nausea, 
vomiting, visual changes, seizures, 
and alterations in mental status. The 
rapidity with which the patient's 
blood pressure rises and the degree of 


torial white matter and in parieto-occipital cortex 


bilaterally (eft and right, wavy arrows). Areas of signal void are present in posterior subcortical white matter (center, 
arrowheads) and glomus of right choroid plexus (left, arrow). 
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> ig 7.—In case 3, T,-weighted (SE [spin echo] 2000/ 80) magnetic resonance images obtained five weeks later demonstrate 
_ resolution of diffuse white matter and cortical high-intensity signals, except in right posterior periventricular white matter 
(center, white arrow). Areas of signal void in posterior subcortical white matter (center; arrowhead) and glomus of right 

choroid plexus (left, arrow) persist. Improved scan quality demonstrates lacunar infarct (left, black open arrow) with related 
hemorrhage (left, white open arrow) in left external capsule. 


elevation relative to the patient’s 
baseline blood pressure are the two 
most important factors responsible 
for the development of HTE.: 
Although HTE may develop at lower 
blood pressures in patients who were 
previously normotensive, most pa- 
tients have diastolic blood pressures 
of 130 mm Hg or greater.’ Papillede- 
ma and fundal hemorrhages or exu- 
dates are usually, but not always, 
present.’’'' Prompt recognition and 
reduction of blood pressure are neces- 
sary to reverse the clinical progres- 
sion of this syndrome. All three of our 
cases satisfied the clinical criteria for 
HTE; each presented with headaches, 
cortical blindness, and seizures in the 
setting of elevated blood pressure and 
responded to blood pressure reduc- 
tion. 

Chester et al!’ described the patho- 
logic changes of HTE at autopsy. 
These consist of fibrinoid necrosis and 
thrombosis of cerebral arterioles and 
capillaries, along with parenchymal 
petechial hemorrhages. However, be- 
cause his study group experienced 
multiple progressive episodes of HTE 
ultimately leading to death, it is not 
clear whether these changes are a 
reflection of the potentially reversible 
process of HTE per se or its final end 
point. 

The pathogenesis of HTE was ini- 
tially postulated to be an “overregula- 
tion” of the normal mechanisms 
maintaining constant cerebral blood 
flow.” In the face of increasing blood 
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pressure, progressive vasoconstriction 
of cerebral arterioles to the point of 
hypoperfusion might cause focal and 
diffuse areas of ischemia and infarc- 
tion. More recent investigations'*"® 
have suggested that there is, instead, 
a “breakthrough” of autoregulation. 
With increasing blood pressure, an 
upper limit of autoregulation is sur- 
passed, causing focal dilatation of 
cerebral vessels. This leads to focal 
areas of breakdown of the blood-brain 
barrier and extravasation of serum 
proteins and water. 

Computed tomographic scans of 
patients with HTE*’ have demon- 
strated focal white matter and corti- 
cal hypodense lesions. These may be 
Symmetric or asymmetric and are 
often superimposed on more diffuse 
cerebral edema. Clinically milder 
cases have demonstrated supratento- 
rial involvement only, whereas severe 
cases have involved the brain stem 
and cerebellum as _ well.’ These 
changes resolved on the follow-up 
scans of improved patients.** Our case 
1 demonstrates that the CT scan may 
be normal during HTE. 

The MRI scans of our three patients 
demonstrated focal high-intensity 
lesions with consistent involvement of 
the occipital lobes. These changes 
were best seen on T,-weighted (SE 
2000/80) images. Lesions of both gray 
and white matter were identified, 
with either one or the other predomi- 
nating in a given case. Although there 
was a tendency for involvement of 


symmetric brain regions, the degree 
of involvement and the localization of 
involvement were often asymmetric. 
In our experience, MRI appears to be 
more sensitive than CT and better 
defines the anatomy of cerebral 
involvement. 

In both cases in which a follow-up 
MRI scan could be obtained (cases 1 
and 3), there was resolution of the 
high-intensity lesions. Because pa- 
tient 2 refused follow-up MRI, we 
were not able to demonstrate the 
reversibility of her MRI lesions. 
Whether her deep white matter 
lesions (open arrows in Fig 4, left and 
center) represent lacunar infarctions 
or reversible HTE-associated lesions 
is not known. However, her cortical 
occipital lesions correlate with her 
clinical cortical blindness, which did 
resolve over several days. Small 
parenchymal hemorrhages were seen 
only in case 3. This patient was older 
than the other two and had a much 
longer history of hypertension, in- 
cluding multiple prior exacerbations. 

Eifacement of ventricles and sulci 
has been described with HTE on CT 
scan and ascribed to the mass effect of 
diffuse cerebral edema.” However, we 
noted an increase in lateral ventricu- 
lar size on follow-up MRI in case 1, 
despite the lack of diffuse edema on 
his CT and MRI scans at the time of 
HTE. This may represent a return to 
baseline ventricular size following 
resolution of generalized cerebral vas- 
cular engorgement, consistent with 
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she breakthrough model of HTE. 

To investigate the pathogenesis of 
HTE, Auer’ used an in vivo cranial 
window technique in cats to observe 
directly the cerebral vasculature dur- 
ing induced hypertension. He ob- 
servec diffuse and focal (sausagelike) 
arteriolar dilatation. He also demon- 
strated small patches of Evans blue 
dye extravasation in proximity to ven- 
ules and capillary beds, but not di- 
lated arterioles. Auer proposed that 
incressed blood flow through the 
dilated arteriolar system into a venu- 
lar system with limited capacity for 

\ dilatation leads to greatly increased 
œ venular intraluminal and filtration 
pressures and results in the extrava- 
sation of water and proteins. It is 
likely that the high-intensity lesions 
seen on MRI are reflections of this 
protem and fluid extravasation and 
that reselution of the lesions reflects 
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their reabsorption. 

Though each of these patients also 
experienced seizures, it appears 
unlikely that their MRI lesions were 
secondary to seizures rather than to 
HTE. Although not studied systemat- 
ically, we have not noted similar 
changes in numerous patients without 
HTE undergoing MRI to investigate 
seizure etiology. It is not known 
whether acutely hypertensive pa- 
tients who are not encephalopathic 
would demonstrate similar lesions. 

Thus, the MRI scans of our three 
patients with HTE demonstrated 
focal, generally symmetric areas of 
increased signal intensity involving 
cortex and white matter. These 
lesions were better seen on T,-weight- 
ed than on spin density images. Occip- 
ital involvement was demonstrated by 
MRI in each of these three cases, 
consistent with the patients’ cortical 
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blindness. In both cases in which fol- 
low-up MRI scans could be obtained, : 


resolution of the high-intensity — 
lesions was demonstrated. nae 

Magnetic resonance imaging ap- = 
pears to be more sensitive than CT E 
and better defines the anatomy of 


cerebral involvement in hypertensive 
encephalopathy. The MR studies pre- 
sented here support the concept that 
hypertensive encephalopathy is 
caused by the multifocal extravasa- 
tion of fluid and proteins across the 
blood-brain barrier during “break- 
through” of cerebral autoregulation. 





i 
We thank Enrique Chaves, MD, and Carl a 
Bundschuh, MD, for their critical evaluations, > 
and Francine Lutz, Pam Walden, and Peggy 
Blake for their help in preparing the manu- 
script. 








28:928-939. 

13. Byrom FB: The pathogenesis of hyperten- 
sive encephalopathy and its relation to the 
malignant phase of hypertension: Experimental 
evidence from the hypertensive rat. Lancet 
1954;2:201-211. 

14. Skinhoj E, Strandgaard S: Pathogenesis of A 
hypertensive encephalopathy. Lancet 1973;1:461- l 3 
462. += 

15. Johansson B, Strandgaard S, Lassen NA: . a 
On the pathogenesis of hypertensive encephalo- 4 
pathy. Cire Res 1974;34(suppl 1):167-174. j 

16. Auer LM: The pathogenesis of hyperten- 
sive encephalopathy: Experimental data and ” 
their clinical relevance with special reference to d 


neurosurgical patients. Acta Neurochir 1978; A 

27:1-111. n 
ned 
E 





SM abt A\ 


Encephalopathy —Hauser et al 1083 





Tae TFN 


The Neuromuscular Manifestations of 
Human Immunodeficiency Virus Infections 


Dale J. Lange, MD; Carolyn B. Britton, MD; David S. Younger, MD; Arthur P. Hays, MD 


@ We studied 14 patients with neuro- 
muscular disorders and concomitant 
infection with human immunodeficiency 
virus to define clinical syndromes and 





ee patients had painful sen- 
i ipheral neuropathy; two, 





chronic inflammatory demyelinating poly- 
neuropathy; two, mononeuropathy or 
mononeuropathy multiplex; one, recur- 
rent myoglobinuria; and one, chronic 
proximal weakness and elevated creatine 
kinase levels. All eight patients with pain- 
ful neuropathy had overt symptoms of 
acquired immunodeficiency syndrome. 
Chronic inflammatory demyelinating poly- 
neuropathy was the first manifestation of 
acquired immunodeficiency syndrome in 
both patients with this syndrome. Both 
died from overwhelming sepsis within six 
months of the neuropathy’s onset. 
Patients with mononeuropathy multiplex 
had a variable course. Immunosuppres- 
sant medication had no effect in two 
patients. 
(Arch Neurol 1988;45: 1084-1088) 


uscle or nerve disorders are found 

in 10% to 20% of patients with 
human immunodeficiency virus (HIV) 
infection.'’ Subclinical evidence of 
peripheral neuropathy has been found 
in 50% to 90% of all patients with 
acquired immunodeficiency syndrome 
(AIDS).*° A specific type of HIV-asso- 
ciated neuropathy, chronic inflamma- 
tory demyelinating polyneuropathy 
(CIDP), may have a good prognosis!’ 
and may be treatable.'*!! We report 
our experience with neuromuscular 
disease in patients with HIV infection 
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to better define the clinical syndromes 
and reassess the course of these disor- 
ders. 


PATIENTS AND METHODS 


We reviewed the medical records of 18 
patients with neuromuscular symptoms 
and HIV infection who were referred to the 
electromyography (EMG) laboratory from 
1985 through 1987. Two patients with 
known AIDS prior to 1985 were included. 
Four patients were excluded because of 
myelopathy. The remaining 14 patients 
were classified as having AIDS, AIDS- 
related complex (ARC), or HIV positivity 
according to Centers for Disease Control 
(Atlanta) criteria.'*"* 

Nerve conduction studies and EMG were 
performed in all patients. Sensory and 
motor evoked responses were recorded 
with surface electrodes (1 cm in diameter) 
unless evoked response amplitude was less 
than 1 mV; then, a concentric needle was 
used. All responses were obtained using 
supramaximal stimulation. Surface re- 
cording electrodes were positioned so that 
responses had initial negative deflections. 
F-response latencies were obtained using 
supramaximal stimulation (cathode proxi- 
mal), and the shortest of ten responses was 
compared with the estimated F-response 
latency (F-est).'* Disproportionate proxi- 
mal slowing of motor velocity was suggest- 
ed by F-latency values longer than F-est by 
3 ms in the arms and 5 ms in the legs." 

Electromyography was performed with 
a concentric needle electrode with assess- 
ment of motor unit potential form at slight 
effort, recruitment at maximal effort, and 
spontaneous activity (graded on a scale 
from 1+ to 4+"). 

Muscle biopsies were performed in two 
patients, and muscle and nerve biopsy 
specimens were obtained from three 
patients. Neuropathies were classified as 
axonal when the following electrophysio- 
logic criteria were met": (1) conduction 
velocity not less than 90% of normal if the 
mean evoked response amplitude is more 
than 30% of normal; (2) normal distal 
motor latencies; (3) F-response latencies 
normal for velocity; (4) no evidence of 
conduction block; and (5) spontaneous 
activity in limb muscles with neurogenic 
motor unit potentials. Neuropathies were 


classified as demyelinating if three of the 
following four criteria were met: (1) motor 
conduction velocity less than 60% of the 
normal mean in two or more nerves; (2) 
conduction block (defined as a decrease of 
40% or more in motor evoked response 
amplitude on proximal stimulation"); (3) 
prolonged distal latency in at least two 
nerves; and (4) prolonged F-response 
latency, corrected for slow velocity (F- 
est). 


RESULTS 
Clinical Features 


All 14 patients were men, aged 21 to 
58 years. Ten patients were homosex- 


ual, three were intravenous drug — 


abusers, and one had no known risk 
factors. Nine patients had evidence of 
AIDS at the time of the onset of 
neuromuscular symptoms. In five 
patients, the neuromuscular symp- 
toms occurred as the first evidence of 
infection; HIV antibodies were found 
during the diagnostic evaluation of 
the neuromuscular disorder. Of the 14 
patients, 12 had peripheral neuropa- 
thy and two had myopathy. The clini- 
cal and laboratory findings are sum- 
marized in the Table. 


Peripheral Neuropathy 


Painful Neuropathy.—Eight patients 
had painful sensorimotor peripheral 
neuropathy. All eight had overt AIDS. 
They ranged in age from 28 to 42 
years. All patients had severe, painful 
paresthesia with minimal weakness of 
distal muscles, without fasciculations. 
Position, vibration, and pain sensa- 
tion were mildly diminished in a 
glove-and-stocking distribution. An- 
kle jerks were absent in all patients 
with trace knee jerks and flexor or 
absent plantar responses. Cerebrospi- 
nal fluid (CSF) protein content and 
cells were normal in three of five 
patients tested. In one patient with 
painful neuropathy, a high CSF pro- 
tein level (2.37 g/L) with ten white 
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dida sepsis six months after admis- 
sion. One patient was: treated with 


Clinical and Laboratory Features of Human Immunodeficiency Virus Neuropathy * 















Sensorimotor Mononeuropathy plasma exchange, prednisone, y-glob- 
Neuropathy CIDP Multiplex ulin administered intravenously, and 

azathioprine, with no effect. 
Mononeuropathy Multiplex.—One pa- 
No. of IVDAs 4 1 0 tient had mononeuropathy and anoth- 
Painful feet 8 0 1 er mononeuropathy multiplex. One 
Diffuse weakness o 2 0 patient with AIDS had footdrop due 
to peroneal nerve palsy, with a 66% 
conduction block at the fibular head. 
There was no physiologic evidence of a 
CSF pratein >0.50 g/L 2/5 2/2 0/1 generalized peripheral neuropathy, ie, 
Oligocional bands present 1/5 2/2 0/1 other conduction studies, including 
EMG/NCVS the other peroneal nerve, gave normal 
Conduction block 0/8 2/2 1/2 results. There was no clinical evidence 
Prolonged DML 0/8 2/2 0/2 of trauma or compression. The patient 
Absent sural SNAP 7/8 2/2 1/2 died of an opportunistic infection six 
Spontaneous activity (>2+)t 4/7 0/0 2/2 weeks after the onset of neuropathy. 
Prolonged F respense 5/7 2/2 0/2 Another patient had footdrop and 

F-est < F-actt 3/7 2/2 0/2 





bilateral, distal paresthesias. He was 
found to be HIV positive on diagnostic 


evaluation. Electromyography ipa 
nerve conduction studi 5 


* Features are those seer at the time of first evaluation for neuromuscular symptoms. CIDP indicates chronic 
iniammatory demyelinating polyneuropathy; IVDAs, intravenous drug abusers; AIDS, acquired immunodeficien- 
cy syndrome; CSF, cerebrospinal fluid; EMG, electromyography; NCVS, nerve conduction velocity studies; 
DML, distal motor latencies: SNAP, sensory nerve action potential; F-est, estimated F-response latency; and 





F-act, actua! F-response latency. 
tSee text for details. 


blood cells and a glucose concentra- 
tion of 067 mmol/L was found. Men- 
ingitis was suspected, but no orga- 
nism was found before death, and an 
autopsy was not performed. Oligo- 
clonal bands were cetected in one of 
five patients so tested. 

Nerve conductien studies showed no 
motor evoked response in the legs in 
six of eight patients. The sural senso- 
ry nerve action potertial was absent 
in seven of eight patients. In two of 
eight patients with painful neuropa- 
thy, peroneal velocity was slow (28 
and 37 m/s), with normal evoked 
response amplitudes but no evidence 
of conduction block or prolonged dis- 
tal moter latencies. In six of eight 
patients, median metor conduction 
velocities were mildly slow (38 to 48 
m/s; normal, <49 m/s). Five of the 
seven patients had prolonged median 
F responses (range, 33 to 44 ms; nor- 
mal, <32 ms). The F-est was less than 
the actual F-response latency (F-act) 
in three of these patients, suggesting 
that proximal demyelination may 
have been present.” In four of seven 
patients, EMG showed at least 2+ 
spontaneous activity in weak distal 
leg muscles. 

A sural nerve biopsy specimen 
obtained from one patient with pain- 
ful neuropathy shewed histologic 
signs of axonal loss without inflam- 
matory cell infiltration. Four of the 
eight patients died ef complications of 
AIDS. The painful paresthesia re- 
mained prominent throughout the 
course of the disease. 
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Chronic Inflammatory Demyelinating 
Polyneuropathy.—Two patients with 
no previous evidence of HIV infection 
came to the hospital with peripheral 
neuropathy. Antibodies against HIV 
were detected during the diagnostic 
evaluation of both patients. Weakness 
was the prominent symptom. Sensory 
loss to all modalities was present but 
was less prominent than weakness. 
Reflexes were reduced throughout, 
with knee jerks absent in one patient; 
both patients had absent ankle jerks. 

Cerebrospinal fluid protein levels 
were increased in both patients (1.75 
and 1.36 g/L); IgG levels were also 
increased; and oligoclonal bands were 
present. Nerve conduction studies 
revealed prolonged distal latencies, 
slowing of motor conduction velocity 
to less than half the normal mean, 
and conduction block in at least two 
nerves in both patients. F responses, 
when present, were prolonged, and 
F-est was less than F-act, suggesting 
proximal demyelination. The sural 
nerve showed slow velocity and low- 
amplitude responses (3 and 3.5 uV). 

Electromyography revealed little 
spontaneous activity in weak muscles. 
A sural nerve biopsy specimen 
obtained from one patient showed epi- 
neurial inflammatory cell infiltrates 
with evidence of primary demyelin- 
ation and axonal degeneration (my- 
elin ovoids) (Fig 1). 

Both patients with CIDP died of 
complications of AIDs. One died of 
Klebsiella sepsis two months after 
admission, and the other died of Can- 


peroneal neuropathy superimposed on 
a more diffuse peripheral neuropathy 
manifested as mild slowing of the 
posterior tibial nerve (36 m/s), pro- 
longed F responses (posterior tibial, 
67 ms; normal, <60 ms), and absent 
sural nerve responses. Distal latencies 
and arm conductions were normal. 
The patient later developed radial and 
ulnar mononeuropathies and hepati- 
tis. The CSF protein level was 3.3 g/L 
without pleocytosis. Cryoglobulins 
were found in the blood. A sural nerve 
biopsy specimen revealed perivascular 
epineurial inflammatory cell infiltra- 
tion extending into the vessel wall. In 
muscle, inflammatory cell infiltrates 
with necrotizing vasculitis were seen 
(Fig 2). There may have been a similar 
inflammatory disorder in nerve. 
Treatment with prednisone and cyclo- 
phosphamide had little discernible 
effect. 


Myopathy 


Two patients had myopathy. One 
HIV-positive patient had three epi- 
sodes of severe weakness and myoglo- 
binuria.’* Electromyography showed 
normal nerve conductions and 4+ 
spontaneous activity in the form of 
fibrillation potentials and positive 
sharp waves. The highest creatine 
kinase level recorded during one of 
these episodes was 398 000 U/L. There 
was no family history of myopathy 
and no evidence of viral prodrome, 
drug ingestion, trauma, or rigorous 
exercise previous to the episode. Com- 
plete recovery occurred over three 
weeks. Muscle biopsy revealed focal 
muscle fiber necrosis and regenera- 
tion without inflammatory cell infil- 
tration (Fig 3). Results of the follow- 
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—_oural nerve biopsy specimen obtained approximately two months after onset of 
ew mononuclear cells surround small blood vessels in epineurium and endoneu- 








rium. Rare myelin ovoids indicate axonal degeneration (hematoxylin-eosin, X220). 
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Fig 2.—Arteritis in muscle in patient with mononeuropathy. Section passes through different 
levels of small intramuscular artery that has focally necrotic wall. Mononuclear inflammatory cells 
are numerous about vessel and occasionally infiltrate wall (hematoxylin-eosin, X 160). 


ing enzymatic assays were normal: 
total glycogen, phosphorylase, glycer- 
aldehyde phosphate dehydrogenase, 
phosphoglycerate mutase, enolase, 
lactate dehydrogenase, acid maltase, 
phosphoglycerate kinase, aldolase, 
phosphofructokinase, and carnitine 
palmityl transferase. 

Another patient had chronic proxi- 
mal muscle weakness with a creatine 
kinase level of 55 U/L (normal, <45 
U/L). Muscle biopsy findings were 
similar to those in the previously 
described patient, ie, isolated muscle 
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fiber necrosis and regenerating mus- 
cle fibers without inflammatory cell 
infiltration. 


COMMENT 


Except for the neuromuscular junc- 
tion, every part of the neuromuscular 
system seems vulnerable to HIV 
infection. The most frequent neuro- 
muscular disorder in our series was 
peripheral neuropathy, agreeing with 
the experience of others.'**’ We have 
not seen some neuromuscular diseases 
reported by others, eg, amyotrophic 


Pat ae 
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lateral sclerosis,” sensory neuropa- 
thy, or acute polyradiculoneuropa- 
thy resembling Guillain-Barré syn- 
drome.: We did, however, see one 
disorder whose association with HIV 
infection has not been described (to 
our knowledge), recurrent myoglobin- 
uria. 

Our experience suggests that 
peripheral neuropathies associated 
with HIV infection may be separated 
into three types: (1) CIDP, usually the 
presenting illness; (2) sensorimotor 
painful neuropathy, usually associ- 
ated with overt AIDS or ARC; and (3) 
mononeuropathy or mononeuropathy 
multiplex, which can oecur in either 
clinical setting. Seroconversion may 
be accompanied by an acute polyradi- 
culopathy.” 

Our patients with demyelinating 
neuropathy were the oldest of the 
series (50 and 58 years old). The clini- 
cal presentation of our patients with 
demyelinating neuropathy resembled 
that of CIDP reported by others. 
Weakness and areflexia were the 
characteristic findings. Electrical 
studies showed evidence of demyelin- 
ation. Biopsy in one patient revealed 
inflammatory cell infiltrates similar 
to those reported by Cornblath et al.!° 
The CSF finding of increased protein 
levels and pleocytosis differentiated 
HIV neuropathy from typical CIDP. 

Other investigators have found 
CIDP with HIV antibodies to have a 
good prognosis,“ but both of our 
patients died shortly after onset of 
symptoms from complications of 
AIDS. It is unusual for CIDP to imme- 
diately precede clinically overt AIDS; 
only one of eight patients developed 
AIDS in one series, and that was 30 
months after onset of the neuropa- 
thy.’ Also atypical is the lack of 
response to treatment in our patient. 
According to one report, six of six 
patients with chronie CIDP improved: 
two improved spontaneously; two 
responded to prednisone therapy; one 
responded to prednisone therapy and 
plasmapheresis; and one responded to 
plasmapheresis alone.’° Plasma ex- 
change alone is now suggested to be 
the treatment of choice.” The one 
patient we treated exhibited no 
response to such treatment modali- 
ties. Thus, responsiveness to treat- 
ment is not uniform, and the lack of 
response may be a sign of poor prog- 
nosis. 

Painful sensorimotor peripheral 
neuropathy is said to be the most 
common neuropathy in patients with 
AIDS'*’ and is also found in those 
with ARC.*” It has been attributed to 
a dying back axonopathy.’” We are 
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Fig 3.—Acute myopathy in patient with recurrent myoglobinuria. Section shows necrotic fiber 
infiltrated by macrophages. Two small regenerating fibers are present. There is little fibrosis and 
no inflammatory cell infiltration (hematoxylin-eosin, X220). 


reluctant to classify this neuropathy 
as axonal or demyelinating, because 
although axonal features are promi- 
nent, there are findings atypical for 
diffuse dying back axoral neuropath- 
ies, eg, motor conduction velocity was 
mild to moderately slow in the arms 
in five ef eight patients. Median F- 
response latencies were prolonged in 
five of seven patients tested. In three 
of these patients, F-est was less than 
F-act, suggesting proximal demyelin- 
ation. Motor evoked responses were 
absent in the legs of six of eight 
patients with this type of neuropathy, 
losing a very important probe for clas- 
sification. In the one patient in whom 
evoked responses in the leg were 
obtained, peroneal velocity was very 
slow (28 m/s; evoked response ampli- 
tude was normal [6 mV)). 

Pathogenic disorders other than 
dying back axonopathy can result in 
axonal findings on nerve biopsy and 
EMG. For instance, multifocal axonal 
degeneration may appear as a severe 
distal axonopathy if analyzed in its 
end stage.” Alternatively, dying back 
neuropathy need not be due to diffuse 
Gisease of the perikaryon, eg, it can 
occur in root disease, as illustrated by 
the report of dorsal root ganglionitis 
causing painful neuropathy in AIDS.* 
This study demonstrated loss of axons 
in gracile tracts of the spinal cord, but 
anatomic and electrical studies of 
peripheral nerve were lacking. The 
proximal location of the site of path- 
ology is intriguing, since it may ex- 
plain the prolongation of F responses 
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seen in our patients with AIDS and 
ARC. 

Patients with AIDS rarely develop 
neuropathies other than the painful 
neuropathy seen in our patients. 
Acute inflammatory polyradiculopa- 
thy’? and CIDP*”’ have been re- 
ported. These neuropathies are much 
less common in patients with AIDS 
than in patients with asymptomatic 
HIV infection or ARC.‘ 

Mononeuropathy/mononeuropathy 
multiplex may be the first sign of HIV 
infection or it may occur with AIDS. 
Nerve biopsy findings in these 
patients have shown epineurial and 
perineurial inflammatory cell infil- 
tration.” One of our patients had evi- 
dence of diffuse vasculitis with peri- 
vascular inflammatory cell infiltra- 
tion as well as necrotizing arteritis in 
the blood vessels of muscle. Necro- 
tizing arteritis has been reported in 
one other patient who had mononeuri- 
tis multiplex,’ perhaps due to deposi- 
tion of immune complexes. Predni- 
sone therapy, plasma exchange, and 
lymphocytopheresis have been found 
to be effective in this syndrome.'!” 
However, in the one patient of ours 
treated with prednisone and cyclo- 
phosphamide, only symptomatic im- 
provement of pain occurred. We saw 
no change in strength. 

Hepatitis antigenemia could play a 
role in mononeuropathy and mono- 
neuropathy multiplex. One of our 
patients developed clinical hepatitis 
three months after the onset of the 
neuropathy. Hepatitis B antigenemia, 


vasculitis, and mononeuritis multi- 
plex may occur without HIV infec- 
tion.” These two entities are indistin- 
guishable on clinical grounds, and 
may represent a common response to 
different stimuli. 

The cause of HIV-associated neu- 
ropathy is uncertain. Direct viral 
infection of nerve is suggested by the 
following observations: viral particles 
have been identified by light micros- 
copy in a sural nerve biopsy specimen 
obtained from one patient,” and virus 
has been cultured from peripheral 
nerve.” A circulating factor attacking 
peripheral nerve is suggested by 
reports of patient improvement after 
plasma exchange.'!!” Autoantibodies 
may be released by some action of the 
virus, eg, antimyelin antibodies were 
found in one patient with AIDS and 
Guillain-Barré syndrome.” The virus 






may supplant factors GNP ae 
neuronal survival, eg, t ae 


lope protein GP120 is partially homol- 
ogous to neuroleukin, a neuronal 
growth factor.” The virus could inter- 
fere with neuroleukin receptors and 


directly impede peripheral nerve Smem 


function.” 

Because the clinical manifestations 
may differ with the stage of disease,‘ 
it is possible that the neuropathies 
associated with HIV infection repre- 
sent a basic peripheral nerve infec- 
tion, but the particular clinical 
expressions depend on host factors. If 
so, the different neuropathies should 
have features in common. In fact, the 
different neuropathies do indeed have 
common features, eg, mononeuropa- 
thy multiplex may evolve to become 
an axonal neuropathy”; painful senso- 
rimotor neuropathy may show in- 
flammatory cell infiltrates” and have 
features of demyelination (prolonged 
F responses) on electrical studies; 
myelin ovoids, characteristic of axo- 
nal disease, are also found in CIDP"; 
and electrical features of axonal dis- 
ease may be found in patients with 
CIDP.” Thus, like HIV infection in the 
central nervous system, different 
parts of the peripheral nervous sys- 
tem (myelin, axon, and root) may be 
affected differently, depending on the 
stage of the disease, host immuno- 
competence, or the influence of sec- 
ondary infections. Furthermore, more 
than one pathologic process might be 
active simultaneously in patients with 
AIDS. 

Secondry infections, a common 
complication of HIV infection in the 
central nervous system,’ may also 
cause peripheral neuropathy. One 
patient with polyradiculopathy had 
cytomegalovirus infection of the dor- 
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examination, despite negative cyto- 
megalovirus titers.” 

Polymyositis with proximal weak- 
ness may be the first manifestation of 
HIV infection, or it may occur with 
clinically evident AIDS.'’***’ Nemal- 
ine rods were found in one HIV- 
infected patient with polymyositis.’ 
In our two cases of symptomatic mus- 
cle disease, inflammatory cells were 
few, but necrotic and regenerating 
fibers were prominent. Similar find- 
ings were reported in one asymptom- 
atic patient with increased creatine 
kinase levels.** Degenerating and 
regenerating fibers could be a sign of 
viral infection and fiber destruction 
by macrophages attracted by sporadic 
or chronic display of the viral antigen, 
as in the “innocent bystander” 


hypothesis.** Virus has not been iso- 


od from muscle fibers, but it has 
I in macrophages using 
immunofluorescence techniques.” In 
simian AIDS, the retrovirus can cause 
polymyositis.” 

One report has implicated a drug 
used in the treatment of AIDS, zido- 
vudine (Formerly azidosulfidine, or 
azidothymidine [AZT]), as a cause of 
myopathy.” Neither of our patients 
received zidovudine prior to medical 
evaluation. 

No treatment affected the course of 
any neuromuscular disorder in our 
patients. In two other series of 21 
patients with CIDP, eight improved 
spontaneously without therapy.'°” 
Prednisone was administered to six 
patients: there was no effect in four, 
and two improved." Six patients with 
polymyositis received prednisone, and 
one of them also received azathio- 
prine; all were reported to improve.’ 
Steroid therapy may increase the risk 
and severity of Pneumocystis carinii 
pneumonia,” but none of the studies 
on CIDP’! or polymyositis” de- 
scribed complications from worsening 
immunologic status. Ten of 12 
patients with CIDP were said to 
improve after plasma exchange." 
Zidovudine is the most recent drug 
used in the treatment of AIDS and 
ARC* and may be effective in neuro- 
logic syndromes.“ Experience with 
zidovudine in patients with peripheral 
neuropathy is limited, but objective 
improvement in clinical and electrical 
criteria has been reported.*** 
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“The technological advantage of the Midas 
Rex instrumentation provided the capability 
to safely perform a complex Spinal osteo- 
4 tomy in a simplistic, gentle manner with a 
tremendous saving of time. The ability to 
remove the entire fused spine in a safe and 
efficient manner with the S-1 dissecting 
toal and S footed attachment, would not 
have been possible with other types of 
instrumentation.” — T.B., M.D. 
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Failure of Antiviral Therapy 
for Acquired Immunodeficiency 
Syndrome-Related Cytomegalovirus Myelitis 


bson, MD; John Mills, MD; Joanne Rush, MS: James J. O’Donnell, MD; 
Robert G. Miller, MD; Claudia Greco, MD; Michael F. Gonzales, MB BS, FRCPA 


e We report the first published case (to 
our knowledge) of histopathologically 
documented acquired immunodefi- 
ciency syndrome-related cytomegalovi- 
rus (CMV) myelitis in which antiviral drug 
therapy was administered. Despite sensi- 
tivity of the patient’s CMV isolate to ther- 
apy with both ganciclovir and foscarnet, 
use of neither of these agents halted 
progression of central nervous system 
CMV disease. Higher doses of these drugs 
or combination therapy may be required 
to treat acquired immunodeficiency syn- 
drome-related CMV myelitis effectively. 

(Arch Neurol 1988;45: 1090-1092) 


Av opportunistic cytomegalovirus 

(CMV) infection of the spinal cord 
and nerve roots has been reported as a 
complication of the acquired immuno- 
deficiency syndrome (AIDS). Cases of 
myelitis and polyradiculopathy have 
each been reported in patients with 
AIDS, with pathologic and virologic 
data supporting the role of CMV as 
the primary pathogens.'* Antiviral 
therapy for either of these syndromes 
has not been reported. 
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Both ganciclovir and foscarnet are 
efficacious therapy for CMV retinitis 
in AIDS.** We now describe a patient 
with AIDS with CMV encephalomy- 
elitis that progressed despite succes- 
sive courses of therapy with ganciclo- 
vir and foscarnet, drugs that inhibited 
his CMV iselate in vitro. 


REPORT OF A CASE 


In February 1986, a 42-year-old homo- 
sexual man with a history of Pneumocystis 
carinii pneumonia developed CMV retini- 
tis of the right eye and, in September 1986, 
developed CMV esophagitis. These diagno- 
ses were corfirmed by ophthalmoscopic 
findings, revealing characteristic retinal 
exudates, esophagoscopic findings, demon- 
strating ulceration and inflammation of 
the distal esophagus, and recovery of CMV 
from urine, blood, and esophageal biopsy 
cultures. He underwent induction therapy 
for ten days with ganciclovir (Burroughs 
Wellcome Co, Research Triangle Park, NC) 
(2.5 mg/kg -ntravenously administered 
every eight heurs) in September 1986. At 
the end of induction therapy, retinitis had 
worsened, as noted by funduscopic exami- 
nation, there was no improvement in dys- 
phagia or substernal pain, and blood cul- 
tures remained positive for CMV. 

Although the patient was considered a 
treatment failure, a maintenance regimen 
of ganciclovir ‘5 to 7.5 mg/kg, five days per 
week) was continued for lack of alterna- 
tive therapy. In November 1986, the 
patient was hospitalized after rapidly pro- 
gressive lower extremity weakness devel- 
oped over a three-week period. On admis- 
sion, he was afebrile. Neurologic examina- 
tion revealed normal mental status, crani- 
al nerve function, and upper extremity 
strength; lower extremity strength was as 
follows: hip flexion strength, 2/5; knee 


extension and flexion, 1/5: and flexion and 
extension strength distal to the knees 
bilaterally, 0/5. Upper extremity reflexes 
were present (3+), while lower extremity 
reflexes were absent. He had anal sphinc- 
ter hypotonia and a mild bilateral sensory 
deficit in the L4-S2 distribution. A com- 
puted tomographic sean of the head and a 
plain contrast myelogram, both performed 
on admission, were normal. Laboratory 
studies of the cerebrospinal fluid (CSF) 
disclosed the following values or results: 
erythrocytes, 950 X 10°/L; leukocytes, 
1550 X 10°/L, with 0.47 polymorphonuclear 
leukocytes, 0.33 lymphocytes, and 0.20 
monocytes; glucose, 1.56 mmol/L (serum 
glucose, 4.9 mmol/L); protein, 1.78 g/L; 
cryptococcal antigen test, negative; VDRL, 
negative; and bacterial, mycobacterial, and 
fungal cultures, negative. However, cul- 
tures of both CSF and blood yielded CMV. 
Nerve conduction studies were normal, and 
a sural nerve biopsy specimen showed no 
abnormality. An electromyogram revealed 
moderate numbers of fibrillations in the 
L4-S2 muscles and motor action potentials 
that were 15% to 40% of the lower limit of 
normal. 

Ganciclovir administration was in- 
creased (5 mg/kg every 12 hours), and 
plasmapheresis was begun on an alternate- 
day schedule. Despite this therapy, the 
patient lost all voluntary movement below 
the waist, and sensory impairment 
ascended to the level of the T-10 vertebra. 
Plasmapheresis and ganciclovir therapy 
were discontinued, and foscarnet (Astra 
Clinical Research Associates, Hopkinton, 
Mass) (20 mg/kg loading dase, followed by 
9.6 mg/kg/h as a continuous intravenous 
infusion) was administered. After two 
weeks of the foscarnet induction regimen, 
the patient was able to dorsiflex his left 
foot. Viral blood and urine cultures were 
negative, and ophthalmologic examination 
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Transverse section df low cervical spinal cord segment showing congestion and necrotizing 


myelitis of vertral funiculus extending to anterior nerve root exit zone (hematoxylin-eosin, X25). 
Inset, Cytomegalovirus antigen within zone of necrotizing myelitis (peroxidase-antiperoxidase- 
conjugated diaminobenzidine counterstained with hematoxylin, X 100). 


EDso of Ganciclovir and Foscarnet for CMV Blood Isolates of Patient With CMV Myelitis * 


Laboratory Findings 
EDso for CV bloog isciate 
11/ 7/7 
2/87 





Expected steady-state plasma levels 
Previous resorted CSF penetration, % 
Expected sseady-state CSF levels 


Foscarnet, 
pmol/L 


Ganciclovir, 
umol/L 


*EDso indicates the concentration of drug required to reduce the number of plaques by 50%; CMV, 


cytomegalovirus; and CSF, cerebrospinal fluid. 


showed decreased retinal inflammation. A 
foscarnet maintenance regimen (76 mg/kg, 
five days per week) was instituted, and one 
week later the patient had improved left 
foot stremgth and seme hip adductor activ- 
ity. However, mild confusion and sponta- 
neous nystagmus were noted. Two days 
later, the patient became disoriented, and 
foscarnet tmerapy was discontinued. A 
computed temographic scan of the head 
showed faint, low-density areas in the pos- 
terior fossae and diffuse atrophy. Labora- 
tory studies of the CSF disclosed the fol- 
lowing valwes or results: erythrocytes, 
0 X 10°/L; leukocytes, 5 X 10°/L, with 0.10 
polymorphonuclear leukocytes and 0.90 
lymphocytes; glucose, 2.50 mmol/L; pro- 
tein, 1.7 g/L; and routine mycobacterial, 
fungal, and viral eultures, negative. Dys- 
conjugate gaze and obtundation subse- 
quently developed,and the patient died. A 
viral blood eulture obtained one day before 
death yielded CMV. 

At autopsy, gross examination of the 
brain and spinal cord showed moderate 
leptomeningeal and parenchymal conges- 
tion. Histolegic examination revealed nec- 
_ rotizing eneephalomyelitis involving par- 
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ticularly the pons and medulla oblongata, 
as well as all levels of the spinal cord 
(Figure). Intranuclear and intracytoplas- 
mic inclusions morphologically typical of 
CMV were seen in endothelial cells, 
enlarged glial cells, and macrophages. 
Presence of CMV antigen was confirmed 
by immunoperoxidase staining (Figure, 
inset). Herpes simplex 1 and 2 and varicel- 
la zoster virus antigens could not be identi- 
fied. Spinal cord involvement was predom- 
inantly in dorsal, lateral, and ventral col- 
umns, with sparing of gray matter. Howev- 
er, central chromatolysis of anterior horn 
motor neurons could be seen in several 
segments. Focal acute and chronic inflam- 
mation, without inclusions, was present in 
several thoracic ventral and dorsal seg- 
mental nerve roots. 


METHODS 


Human foreskin fibroblasts were grown 
to confluence for five to seven days in 
24-well (1.8 cm?) plates in medium with 
10% serum. To infect the fibroblasts with 
CMV, the medium was removed and cells 
were washed once with Dulbecco’s buffered 
saline; virus suspension was added in a 


volume of 0.1 mL per well. After adsorp- 
tion for one hour at 37°C, medium was 
added containing 2% serum, 1% methyl 
cellulose, and the drugs being tested. After 
12 days’ incubation, the medium was 
removed, and the cells were washed with 
Dulbecco’s buffered saline and were fixed 
and stained with methanolic crystal violet. 
Plaques were counted with a dissecting 
microscope, and the concentration of drug 
required to reduce the plaque number by 
50% (ED..) was determined graphically by 
interpolation. 


RESULTS 


The concentrations of ganciclovir 
and fosearnet causing the ED. of this 
patient’s blood CMV isolates, and the 
average steady-state plasma and CSF 
levels of intermittently administered 
ganciclovir and constantly infused 
foscarnet, based on previous pharma- 
cokinetic studies,‘ are summarized 
in the Table. 


COMMENT 





Cytomegalovirus myelitis and ra- 
diculopathy are AIDS-related oppor- 
tunistic infections for which no infor- 
mation on therapy has been available. 
Both drugs are reported to penetrate 
the blood-brain barrier, and limited 
human data show that CSF levels for 
both drugs are 40% to 50% of simulta- 
neous plasma levels® (A. Larsson, 
PhD, Astra Lakemedal, Södertälje, 
Sweden, written communication, Sep- 
tember 1987). Thus, it would appear 
that ganciclovir and foscarnet CSF 
levels in this patient were each likely 
to have been in excess of the EDs for 
his CMV isolate. For ganciclovir, this 
excess was likely to have been tenfold 
to 100-fold. 

The return of some lower extremity 
motor function late in this patient’s 
illness may have been spontaneous or 
due to either foscarnet treatment or 
plasmapheresis. The antiviral activity 
of foscarnet is the most likely expla- 
nation for the patient’s negative viral 
cultures and decreased retinal inflam- 
mation during foscarnet therapy. 
Clearly, ganciclovir therapy was not 
effective, since the onset and progres- 
sion of CMV myelitis occurred while 
the patient was receiving this drug. 
Despite some clinical evidence of the 
efficacy of foscarnet therapy, this 
patient must be considered a treat- 
ment failure, since the major terminal 


clinical features were coma and dys- _ 


conjugate gaze, reflecting the CMV 
brain-stem encephalitis observed at 
autopsy. 

There are no published reports (to 
our knowledge) of foscarnet therapy 
for CMV diseases of the central ner- 
vous system. While ganciclovir thera- 
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py has been reported to alleviate neu- 
rologic abnormalities attributed to 
CMV encephalitis, | we are aware of 
only one patient in whom histopatho- 
logically confirmed CMV central ner- 
vous system disease improved with 
ganciclovir therapy.” The susceptibil- 
ity of that patients CMV isolate to 
ganciclovir therapy was not reported. 
This case is the first report (to our 
knowledge) of antiviral therapy for 
CMV central nervous system disease 
in which the susceptibility of the 
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infecting CMV strain to ganciclovir 
and foscarnet was determined, and 
the first report (to our knowledge) of 
any patient with CMV neurologic dis- 
ease for whom successive courses of 
therapy with ganciclovir and foscar- 
net were administered. 

Antiviral therapy was unsuccessful 
in this case of AIDS-associated CMV 
central nervous system disease, 
despite the susceptibility of the 
patient’s viral isolate to both drugs 
administered. In the future, combina- 
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Correlation of Phosphorus-31 Magnetic Resonance 


Jay W. Pettegrew, MD; Kanagasabai Panchalingam, PhD; John Moossy, MD; 
Julio Martinez, MD; Gutti Rao, MD; Francois Boller, MD 


@ Senile plaques (SPs), especially, and 
neurofibrillary tangles are important 
pathologic markers for the diagnosis of 
Alzheimer’s disease (AD), but neither is 
pathognomonic for AD. We hypothesize 
that elevations in levels of phosphomono- 
esters, precursors of membrane phospho- 
lipids, occur early in the pathogenesis of 
AD and precede the appearance of SPs. In 


` contrast, etevations in levels of phospho- 


ciesters, breakcown products of phos- 
pholipids, reflect degeneration of neural 
membranes and will correlate with the 
appearance of SPs. Correlative phospho- 
rus-3 1 magnetic resonance spectroscopy 
end morphologic studies conducted to 
test this hypothesis disclosed that eleva- 
tions in levels of phosphomonoesters had 
a negative correlation with the numbers 
cf SPs, and elevations in levels of phos- 
phodiesters hac a positive correlation 
with the numbers of SPs. No correlations 
were observed for either membrane 
parameter and neurofibrillary tangles. 
These findings support our hypothesis 
and suggest that aberrations in the syn- 
thesis of membrane phospholipids are 
early metabelic events in the pathogene- 
sis of AD. 
(Arch Neuro! 7988;45: 1093-1096) 


The relationship between senile (or 
neuritic) plaques (SPs) and neuro- 
fibrillary tangles (NFTs) to the patho- 
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genesis and natural history of Alz- 
heimer’s disease (AD) remains con- 
troversial.'? Neurofibrillary tangles 
have been demonstrated in a variety 
of diverse disorders, and SPs may 
occur in some nondemented elderly 
individuals.* Metabolic* and electro- 
physiologic studies'’* have demon- 
strated alterations in AD of neocortex 
that are not always the site of numer- 
ous SPs and NFTs, and phosphorus P 
31 magnetic resonance spectroscopy 
(MRS) studies suggest that early met- 
abolic events in AD might resemble 
metabolic changes observed during 
normal neural development.'*'*'?”° 
However, there is general agreement 
that SPs, especially, and NFTs, to a 
great extent, are important markers 
for the diagnosis of AD.*!” Whether 
SPs or NFTs occur early or late in AD, 
their relationship to each other, 
whether their origin and evolution are 
different, and their basic significance 
for understanding clinical correla- 
tions and fundamental questions 
about etiology are all problems wor- 
thy of continuing investigation. 

As an exploratory hypothesis, we 
suggest that alterations in neural 
membrane phospholipid synthesis 
precede morphologic changes in AD. 
These alterations eventually result in 
the degeneration of synaptic process- 
es with the loss of neurotransmitter 
receptors, elevation of membrane 
phospholipid breakdown products, 
and the appearance of SPs. One way 
to test if alterations in membrane 
phospholipid metabolism precede the 
appearance of SPs is to investigate 
the correlation between markers of 
membrane phospholipid metabolism 
and the numbers of SPs and NFTs. If 
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our hypothesis is valid, alterations in 
membrane phospholipid precursors 
should precede the appearance of both 
SPs and NFTs, but alterations in 
membrane phospholipid breakdown 
products should exhibit a positive cor- 
relation with SPs. 

To test this hypothesis, correlative 
nP MRS and quantitative neuropatho- 
logic studies were conducted on 32 
samples obtained from the middle 
frontal and the superotemporal gyri 
of 11 autopsied patients with AD. The 
levels of phosphomonoesters (PMEs) 
and phosphodiesters (PDEs) deter- 
mined by “P MRS were correlated 
with the numbers of SPs and NFTs in 
immediately adjacent samples of cor- 
tex. In extracts of mammalian brain, 
the PMEs determined by “P MRS are 
mainly precursors of membrane phos- 
pholipids, and the PDEs are mainly 
breakdown products.'*'°” 


MATERIALS AND METHODS 
Human Brain 


Autopsy samples were obtained as part 
of the research endeavors of the University 
of Pittsburgh Alzheimer Disease Research 
Center. The demographic data, postmor- 
tem interval, and neuropathologic diagno- 
ses are given in the Table. The mean time 
from death to storage of the brain at 
—20°C was 6.0 + 5.3 hours (mean + SEM). 
The ages of the subjects were 71.5 + 7.4 
years (mean + SEM). The sex distribution 
was three men and eight women. 


Quantitation of SPs and NFTs 


Histologic and counting methods for SPs 
and NFTs have been previously described.” 
Briefly, this procedure consisted of two 
neuropathologists (a third neuropatholog- 
ist confirmed the diagnosis and counts) 
counting five separate but adjacent fields 
(X200 magnification) for the total number 
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of SPs and NFTs between cortical layers II 
and IV. The total number divided by five 
gave the mean density of SPs and NFTs. 
The repeated rater reliability for the two 
neuropathologists doing the initial counts 
was 0.94 for SPs and 0.87 for NFTs. The 
interrater reliability was 0.97 for SPs and 
0.91 for NFTs. 


Correlation Between PMEs, PDEs, and 
SPs, NFTs 


The correlation between the PME levels 
and the number of SPs or NFTs was investi- 
gated as follows: a table was made contain- 
ing the “P MRS data, number of SPs, and 
number of NFTs. This table was then sorted 
by the increasing order of PMEs. The data 
were grouped into several groups, with 
PME ranges of 0 to 5, 6 to 10, 11 to 15, and so 
on. An average PME level was computed for 
each group, and the corresponding average 
level was computed for SPs and NFTs. The 
average numbers of SPs or NFTs were 
plotted against the average PME values, 
a weighted linear-regression analysis 
d. The number of data in each 
group was used as the weighting factor. The 
same procedure was adopted for PDE, 
except that the data were sorted by the 
increasing order of PDEs. 


Perchloric Acid Extraction 


The frozen brain samples were weighed 
and then pulverized in a liquid nitrogen- 
cooled stainless steel mortar and pestle. To 
the resultant brain powder was added a 
standard aliquot of 60% perchloric acid 
(0.25 v/w), which was powdered at a liquid 
N, temperature and mixed thoroughly with 
the brain powder in the liquid N,-cooled 
mortar. The mixed powders were then 
transferred to a liquid N,-cooled polypro- 
pylene centrifuge tube and centrifuged at 
43 600 g for 15 minutes at —4°C. The super- 
natant was removed from the pellet and 
immediately titrated to pH 10.0 to 10.5 
with 1.0N potassium hydroxide. This 
resulted in the precipitation of potassium 
perchlorate, which was removed from the 
supernatant by centrifugation at 43600 g 
for 15 minutes at —4°C. The pellet was 
washed with glass-distilled, deionized 
water, placed in a glass vial, and stored at 
—20°C. The supernatant was then purged 
of polyvalent cations by passing through a 
potassium Chelex-100 column (1 X 10 em) 
followed by two bed volumes of glass- 
distilled deionized water. The eluted solu- 
tion was then lyophilized to a dry white 
powder and stored in a plastic vial at 
—20°C until MRS analyses. For ”P MRS 
analysis, the white powder was solubilized 
in 1.0 mL of glass-distilled, deionized 
water. 


Chemicals and Water 


All chemicals used were of the highest 
analytical purity commercially available. 
Water used for all experiments was passed 


= through a cellulose-melamine filter of 5 um 
ae diameter, followed by passage through an 
=. activated carbon resin cartridge, followed 
“4 ba} _ by passage through an ultra-high purity 
=_= inorganic cartridge (Corning 3508A). After 


this, the water was glass distilled and 
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Postmortem 


Age, y/Sex Interval, h 


70/M 3 


61/F 10 
84/F 1 
79/M 13 
77/M 5 
72/F 4 
62/F 1.5 
72/F 2.5 
61/F 18.75 
71/F 3.75 





* Three old, small, cerebral infarcts also found. 


tLewy bodies in substantia nigra; action tremor, rigidity noted once in clinical reccrd, but no firm clinical 


diagnosis of Parkinson's disease ever made. 


No. of Senile Plaques and Neurofibrillary Tangles 





10 20 30 40 
Mole % of Phosphomonoesters 


Demographic, Postmortem Interval, and Neuropathologic Diagnosis 


Neuropathologic Diagnosis 


78/F 4 Alzheimer's disease * 


Alzheimer’s disease 
Alzheimer's disease 
Alzheimer's disease 
Alzheimer’s disease and probable Parkinson's diseaset 
Alzheimer’s disease 
Alzheimer's disease 
Alzheimer’s disease 
Alzheimer's disease 
Alzheimer's disease 
Alzheimer's disease 





No. of Senile Plaques and Neurofibrillary Tangles 


4 8 12 16 
Mole % of Phosphodiesters 


Fig 1.—Plots of mole percentage of phosphomonoesters and phosphodiesters vs quantitative 
counts of senile plaques (circles) and neurofibrillary tangles (squares). 


collected into a sealed glass container. 
Before distillation, this system produced 
water with a resistivity level up to 18.3 
MQ/cm. 


“P MRS 


The “P MRS analyses of the samples 
were conducted on an instrument (Che- 
magnetics CMC LS-200) operating at a 
field strength of 4.7 tesla, for a “P observe 
frequency of 80.7 MHz and a hydrogen 
decoupling frequency of 199.2 MHz. The 
spectrometer was equipped with variable 
temperature, proton broad-band decou- 
pling, and Fourier-transform capabilities. 
The 1.0-mL brain extract samples were 
placed in 12-mm MRS microcell assemblies 
for analyses. The samples were analyzed at 
23°C under bilevel proton decoupling so as 
to maintain a constant nuclear Overhauser 
enhancement while spinning at 24 Hz to 
enhance signal resolution. The “P MRS 
chemical shifts are reported relative to 
85% orthophosphoric acid. Chemical shifts 
followed those of the International Union 
of Pure and Applied Chemistry convention 
and were reported in the field-independent 


units of 6 (parts per million). Details relat- 
ing to the qualitative and quantitative `P 
MRS analysis have been previously re- 
ported*** as has the methodologic basis for 
the application of “P MRS to the analysis 
of tissues and tissue extracts.” In brief, a 
single-pulse sequence was used with a 45°- 
pulse flip angle, 8192 data points per free- 
induction decay, a 5988-Hz sweep width, 
and a 684-ms acquisition time giving a 
digital resolution of 1.5 Ez per point and a 
1.0-s interpulse delay. In addition, a 4.975- 
Hz exponential multiplication line broad- 
ening was applied to the free-induction 
decay. The number of scans ranged from 
20000 to 50000, depending on the amount 
of brain tissue (100 to 600 mg) in the 
sample. Values for the various phosphorus 
metabolites were expressed as the mole 
percentage of the total phosphorus 
detected in the “P MRS spectrum. 


RESULTS 


The results of weighted linear least- 
squares analysis of the levels of PMEs 
and PDEs and the numbers of SPs 
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Fig 2.—Hypothesized relationships between numbers of senile plaques (SP) and neurofibrillary 
tangles (NF~) and levels of phosphomonoesters (PME) and phosphodiesters (PDE) in Alzheimer’s 
disease at fierent stages of disease as compared with matched normal controls. 


and NFTs are given in Fig 1. These 
results demonstrate a significant pos- 
-tive correlation between the levels of 
PDE and zhe numbers of SPs (P < .01; 
r = .89) and a significant negative cor- 
relation between the levels of PME 
and numbers of SPs (P < .05; r = .76). 
There were no significant correlations 
between the numbers of NFTs and the 
levels of either PME or PDE. 


COMMENT 


Our central hypothesis is that early 
molecular and metabolic changes in 
AD occur in the neocortices and allo- 
cortices and precede the appearance 
of SPs end NFTs. These metabolic 
changes produce neuronal degenera- 
tion and death in these cortical areas 
and retregrade transsynaptic degen- 
eration ia subeortical nuclei, such as 
the nucle basalis of Meynert, septal 
nucleus, lecus coeruleus, and dorsal 
raphe nucleus. Under these circum- 
stances, zhe retrograde changes will 
be simple neuronal atrophy and astro- 
cytosis sach as occurs with transsy- 
naptic degeneration under other cir- 
cumstanees, eg, dorsomedian neuro- 
nal atrophy in the thalamus after 
frontal lazkotomy.**! A type of degen- 
eration o@ cholinergic neurons in the 
basal nucleus secondary to cerebral 
cortical Gamage has been demon- 
strated in the rat.” Others have sug- 
gested “hat a similar retrograde 
degeneration may occur in AD.** Our 
studies suggest that early cortical 
moleeular-metabolic changes in AD 
result im elevated levels of PME, the 
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precursors of membrane phospholip- 
ids. Cortical and subcortical eleva- 
tions of PDE levels, the breakdown 
products of membrane phospholipids, 
occur later in the course of the disease 
and reflect the degeneration of cellu- 
lar membranes. In Fig 2, we indicate 
the relationship of our hypothesized 
changes in membrane phospholipid 
precursors and products to morpho- 
logic markers at different stages of 
AD. 

The results we report support our 
hypothesis, since there is a positive 
correlation (P < .01) between the lev- 
els of PDE and the numbers of SPs 
but a negative correlation between the 
levels of PME and the numbers of SPs 
(P < .05). There are no significant cor- 
relations between the levels of PME 
or PDE and the numbers of NFTs. 
These findings suggest that elevated 
PME levels are found early in the 
pathogenesis of AD and precede the 
appearance of SPs. Elevated PDE lev- 
els reflect the breakdown of membra- 
nous processes, an event that occurs 
later in the pathogenesis of AD and 
coincides with the appearance of 
SPs. 

The findings of increased PME lev- 
els in brain with AD cannot be 
explained simply by degeneration of 
brain tissue. With degeneration, the 
PDE level, not the PME level, should 
be elevated. Instead, the finding of 
increased PME levels in AD suggests 
either increased synthesis of mem- 
brane phospholipids or a relative met- 
abolic block in the synthetic pathway, 
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or perhaps a combination of the two 
mechanisms. Elevated PME levels are 
observed during normal brain devel- 
opment. 

In the immature, developing brain'* 
16.19.20 there are elevated levels of PME, 
particularly during the period of elab- 
oration of dendritic processes. Ele- 
vated levels of PME in AD could, 
therefore, suggest an increase in mem- 
brane phospholipid synthesis as oc- 
curs during the elaboration of complex 
membranes in dendritic processes. 
Cytologic evidence for the elaboration 
of dendritic processes has been previ- 
ously reported in AD,*’** in nor- 
mal-aged brain,’ and in brain with 
Huntington’s disease.“ Other studies 
suggest failed compensatory dendritic 
growth in the parahippocampal gyrus 
and the hippocampal dentate gyrus of 
brain with AD.**? Neither of these 
hippocampal structures has been 
ied to date by P MRS, an 
findings in the cerebral neocortex may 
not be the same as for the parahippo- 
campal gyrus and the hippocampal 
dentate gyrus. 

A relative metabolic block at the 
enzyme cytidine triphosphate (CTP)- 
phosphoethanolamine (or phospho- 
choline) cytidyltransferase (EC 2. 7. 7. 
15), the rate-limiting enzyme in phos- 
pholipid synthesis,“ could result in 
elevated levels of the PME phospho- 
choline, phosphoethanolamine and L- 
phosphoserine and decreased levels of 
phosphatidylcholine, phosphatidyle- 
thanolamine, and phosphatidylserine. 
The CTP-phosphocholine  cytidyl- 
transferase activity is decreased 
under conditions that favor phosphor- 
ylation of proteins, such as stimula- 
tion of protein kinase systems.* Evi- 
dence for possible elevated protein 
kinase activity in brain with AD 
includes the hyperphosphorylation of 
microtubule-associated tau proteins.” 
In support of a relative metabolic 
block at the rate-limiting enzyme 
(CTP-phosphocholine cytidyltrans- 
ferase) is the recent demonstration of 
decreased levels of phosphatidylchol- 
ine in brain with AD compared with 
other degenerative neurologic con- 
trols without AD.” 
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Familial Alzheimer’s Disease With 
Myoclonus and ‘Spongy Change’ 


Philip Duffy, MD; Richard Mayeux, MD; William Kupsky, MD 


è “Spongy change,’ or vacuolar 
change, was observed in the neocortex of 
temporal and frontal lobes in four of 27 


W patients wittwclinical anc pathologic char- 


-= 


acteristics of Alzheimer’s disease. All four 
cases had the autosomal dominan: form 
of the disease, and aside from severe 
dementia, all developed myoclonus and 
became mute before death. The degener- 
ation observed was unlike that seen in 
Creutzfeldt-Jakob disease because it 
lecked astrocytosis and had a different 
dstribution of lesions. Moreover, the 
abundance of neurofibrillary changes and 
senile plaques was consistent with Alz- 
heimer’s disease. None of the other 23 
cases were familial, anc none developed 


_{ myoclonus or mutism; three of them had 


minor vacuolation limited to the temporal 
‘lebe. The four cases with severe spongy 
change described are the first, =o our 
knowledge, in which vacuolar or spongy 
change has been associated with the 
familial formmof Alzheimer’s disease. 
(Arch Neuro! 1988; 45:1097-1100) 


The pathologic features in 27 consec- 

utive cases that fulfilled aceepted 
pathologic criteria for Alzheimer’s 
disease (AD)! were related to the clin- 
ical observations. Severe vacuolar or 
“spongy change” of affected neocortex 
was observed in only four cases, and 
its presence was associated with a 
family histery of dementia, the occur- 
rence of myoclonus, and the develop- 
ment of mutism. 

Variable degrees of spongy change 
er vacuelar change have been 
cbserved in AD, but no relationship to 
clinical manifestations has been 
described’ Spongy change is re- 
garded by some as an important link 
between AD and Creutzfeldt-Jakob 
disease (CJD), but others view it as 
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nonspecific.** The spongy change in 
AD differs from that in CJD by its 
lack of associated dense astrocytosis; 
the distribution of lesions is also dis- 
similar. 

This article extends an earlier 
observation made by usê noting the 
association of frankly spongy degen- 
eration with the autosomal dominant 
form of AD that may include manifes- 
tations such as myoclonus and 
mutism. 


OBSERVATIONS 


Twenty-six of the 27 cases included in 
this study fulfilled the minimum micro- 
scopic criteria for diagnosis of AD, as set 
forth by the research workshop on the 
diagnosis of AD in the Physiology of Aging 
Branch of the National Institute on Aging 
Bethesda, Md.' This includes the presence 
of senile plaques (SP) in a number depen- 
dent on the age of the subject as follows: 
age greater than 75 years, 15 or more 
SP/mm; age 66 to 75 years, 10 or more 
SP/mm; age 50 to 65 years, 8 or more 
SP/mm; and age less than 50 years, 2 to 5 
or more SP/and neurofibrillary tangles 
(NFTs)/mm. The areas of brain sampled 
included the superior frontal gyrus, pari- 
etal and occipital lobes, the anterior and 
posterior hippocampi, the caudate nucleus, 
putamen and globus pallidus, the thalamus 
and the subthalamic area, the mamillary 
bodies and adjacent tissue, the midbrain, 
pons, medulla, and cerebellum. In some 
cases, additional sections included the pre- 
central, supramarginal and angular gyrae, 
the septal region, the amygdala, the cingu- 
late gyrus, the insula, and the spinal cord. 

Twenty-one cases in this group showed 
an abundance of NFTs. One case only did 
not fulfill the criteria regarding SP, but 
was included in the study because of abun- 
dant NFTs and clinical evidence of severe 
dementia. 

A pronounced spongy change was 
present in four of the 27 cases, most 
marked in hippocampus, but also affecting 
the frontal cortex. These four patients had 
round or ovoid (2 to 10 um) vacuoles within 
the neuropil and in a few sites confluence 
of vacuoles into larger spaces; none had 
status spongiosus characterized by irregu- 
lar cavitation of the neuropil in the pres- 
ence of a dense glial meshwork. These 
criteria were those set forth by Masters 
and Richardson.’ Three of the nonfamilial 


cases showed minor vacuolization limited 
to the hippocampus. The blood vessels in 
the area near the spongy change showed no 
abnormalities. No evidence of amyloid 
deposition in the walls of blood vessels was 
seen in the areas of spongy change or in 
any other parts of the brain. 

The appearance of the spongy changes is 
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illustrated in Figs 1 through 6. These s 5 
that there are innumera 


medium-sized round or ovoid vacuoles 
(Figs 1, 3, 4, and 6), distinct from larger 
confluence of vacuoles or occasional coars- 
er vacuoles as seen in Figs 2 and 3. None 
show astrocytosis. In Fig 2, a section from 
case 2 shows frontal cortex with severe 
decrease in the number of neurons and a 
low-power view of spongy change, in this 
case with greatest severity in a laminar 
distribution and presence of confluent vac- 
uoles of the external granular layer. But 
many 2- to 10-um vacuoles are also present 
in deeper layers. Higher magnification of 
the severe spongy change is shown in Figs 
3 and 4. Other examples of spongy change 
affecting both superficial and deeper lay- 
ers are seen in Fig 1 (case 1), Fig 5 (case 3), 
and Fig 6 (case 4). 

The presence of well-developed NFTs 
and SP is illustrated from case 2 in Figs 7 
and 8, which demonstrate that extensive 
“classical” pathology of AD is present in 
the cases with spongy change. The clinical 
histories and pathology of four of the 27 
cases are summarized separately because 
these were the cases characterized by 
severe spongy change associated with 
familial disease, myoclonus, and mutism. 


REPORT OF CASES 


Case 1.—A woman developed memory 
loss and had difficulty finding words at age 
46 years. Intellectual deterioration pro- 
gressed rapidly. At age 48 years, she lost 
her job as a secretary and developed mus- 
cle twitching of the mouth and arms. At 
that time she, and her mother, reported a 
family history of dementia affecting the 
patient’s paternal grandmother and great 
grandmother, as well as two of her father’s 
sisters. Five years after a diagnosis of 
probable AD was established, she was 
admitted to the hospital with generalized 
seizures. 

She was found to be alert, but mute. 
Occasional uttered words were muffled 
and dysarthric. Brief irregular muscle 
jerks were present in the arms and face. 
Reflexes were brisk and symmetrical; she 
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Fig 1.—Spongy change of lesser degree than in case 2 seen infrontal 
cortex of case 1. Surviving neurons at right (hematoxylin-eosin, 
X 1500). 





Fig 2.—Severe spongy change present, in this case most severe in 
external granular layer, but present to lesser degree in deeper layers. 
Paucity of neurons also observed (hematoxylin-eosin, X360). Case 2, 
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Fig 3.— Severe spongy change shown at higher magnification. Numer- 
ous vacuoles of small and larger size (2 to 10 um) illustrated 
(hematoxylin-eosin, X 1500). Case 2, Frontal cortex. 
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Fig 4.—Different area showing variation in shape and size of vacuoles 
of severe spongy change (hematoxylin-eosin, X 1500). Case 2, Frontal 
cortex. 





Frontal cortex. 


could not stand or walk. Ten months later 
she died of sepsis secondary to a urinary 
tract infection at age 51 years. 

Pathologic examination revealed a 
reduced number of neurons, and presence 
of numerous neuritic plaques throughout 
the frontal and temporal cortex. Neurofi- 
brillary tangle formation and granulova- 
cuolar degeneration were also frequent. 
Spongy change without astrocytosis was 
present in the neuropil in the frontal and 
temporal cortex, but not in other gray 
matter structures (Fig 1). 

Case 2.—This 79-year-old man was the 
father of the first patient. He was an 
alcoholic, but at age 77 years he developed 
a progressive dementia characterized by 
intellectual decline, memory loss, and 
paranoid delusions. He was examined once 
by us a year before his death; he was 
disoriented, confused, aphasic, and delu- 
sional. He also had visual and auditory 
hallucinations. At that time there were no 
involuntary movements and the neurologic 
examination was unremarkable. He devel- 
oped congestive heart failure and died in 
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another hospital, but records and a verbal 
report from his physician indicated the 
presence of myoclonic jerks just prior to 
his death. 

The pathologic examination indicated a 
moderate reduction in nerve cells with 
many senile plaques and NFTs (Figs 7 and 
8), and abundant granulovacuolar degener- 
ation and Hirano bodies. In the precentral, 
supramarginal, and angular gyri severe 
spongy change was present (Figs 2 through 
4). No evidence of gliosis was seen. 

Case 3.—A 48-year-old man developed 
apathy and memory loss over the course of 
a year. By age 50 years, he was hospitalized 
and was found to have poor perceptual 
motor function, memory, and language 
skills. His preblems progressed. By age 53 
years, he developed rigidity as well as focal 
and generalized myoclonic jerks. He was 
hospitalized again at age 55 years, and was 
found to be mute and rigid. He also had 
generalized seizures and myoclonus. He 
died of pneumonia at 56 years of age. 

The patient's father stated that his wife, 
the patient’s mother, was “senile” by age 


70 years, and she died at age 77 years. The 
patient’s mother and several of his moth- 
er’s cousins were also demented. No autop- 
sy information is available on these family 
members. 

Postmortem examination of the brain, 
demonstrated a large number of senile 
plaques in the frontal and temporal cortex, 
particularly in the deepest layers. Neurofi- 
brillary tangles and moderate spongy 
change were also seen, but astrocytosis 
was not found (Fig 5). 

Case 4.—This woman developed severe 
depression at age 57 years, and during the 
next year she became forgetful and disori- 
ented. By age 59 years, she was unable to 
prepare her meals or dress, and myoclonic 
jerks occurred in the right arm. At age 60 
years, she was bedridden because of severe 
ballistic myoclonic jerks in the right arm 
and leg. On examination she was awake 
but mute. Gross involuntary movements 
were present in all limbs. Electroencepha- 
logram revealed only background slowing 
without periodicity or electrophysiologic 
correlation to the movements. 
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wa Fig 5.—Spengy change, with relatively large and small vacuoles (2 to 
10 um) in case 3 [Bielschowsky stain, X 1500). 
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Fig 6.—Sponey change, widespread, with generally smaller vacuoles 
(2 to 10 wm) than in case 2 seen in frontal cortex of case 4 
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Fig 7.— Several senile plaques illustrated from case 2 (Bielschowsky 
stain, X 1500). 


Fig 8.—Numerous neurofibrillary tangles and one senile plaque illus- 
trated from case 2 (Bielschowsky stain, X 1500). 








(Bielschowsky stain, X 1500). 


The patient's daughter reported that the 
maternal grandmother was demented 
prior to her death; the patient’s mother 
died in her 48s. 

Postmertem examination of the brain 
revealed abundant senile plaques and 
NFTs throughout the temporal cortex and 

, in the amygdala. Granulovacuolar degen- 
x eration anc Hirano bodies were prominent 
in the hippocampus. Moderate spongy 
change was evident in many layers of the 
frontal cortex Fig 6). No astrocytosis was 
observed, and there was only a slight 
reduction of neurons in the subthalamic 
nuclei. The clinical and pathologic findings 

of this patient were previously reported.’ 


Clinicapathologic Correlations 


The clinical and pathologie information 
concerning the 27 cases were used to estab- 
lish a database. Included were the age at 
onset of disease, duration of illness, family 
history ef dementia or other neurologic 
disorders, histery of head injury, seizures, 

k sex, and cause of death. The records were 
also reviewed for evidence of dementia, 
extrapyramidal signs, or myoclonus. All 
items were seored as either present or 
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absent, except for age-at-onset and dura- 
tion. All pathologic information was 
scored and entered into the database for 
analysis. 

Among the 27 patients (four case reports 
and 23 from the autopsy file) there were 15 
men and 12 women, and the mean age- 
at-onset was 68.1 (+12.9) years, with a 
mean duration of 3.73 (+2.6) years. There 
was no relationship between age-at-onset 
and duration. 

In four of the 23 patients from the 
retrospective component of this study, no 
mental status examination was found in 
the records at or near the time of death 
despite the clinical diagnosis of dementia. 
Three of these patients had had strokes 
and one had amyotrophic lateral sclerosis; 
all four met pathologic criteria for AD.' In 
the remaining patients, clinical evidence 
for dementia was adequate for diagnosis, 
but the severity of intellectual impairment 
could not be judged. 

Spongy change was found in three addi- 
tional patients from the retrospective part 
of this study, but it was minimal (1+ on 
our scale) and limited to the temporal lobe. 
The severity of spongy change, judged 


“blindly” by the neuropathologists (P.D. 
and W.K.), was significantly greater in the 
four patients described in the case reports 
with myoclonus (Wilcoxon nonpaired rank 
sum test: z = 1.98, P < .01). The grouped 
data were then divided into those with 
little or no spongy change and those with 
greater than 1+. Spongy change was also 
found to be related to family history of 
dementia (Fisher's exact test, P < .01), but 
not to age-at-onset or duration of illness. 

Myoclonus was found in six patients. In 
addition to spongy change, the presence of 
myoclonus was more frequent in patients 
with a family history of dementia (Fisher’s 
exact test, P < .01). There were significant- 
ly more NFTs and senile plaques in 
patients with myoclonus than in those 
without this movement disorder (Wilcoxon 
nonpaired rank sum test, P < .01 for both). 
Myoclonus did not relate to age-at-onset or 
duration of illness. 

Patients with spongy change had signifi- 
cantly greater NFTs than did those with- 
out this finding (Wilcoxon nonpaired rank 
sum, z = 4.69, P < .001), but the number of 
SP was similar in patients with or without 
spongy change. In general, the pathologic 
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features of AD, namely NFTs and SP, were 
significantly correlated with each other, as 
expected (Spearman Rank correlation, 
P < .05). Neurofibrillary tangles, but not 
SP, were more prevalent in patients with a 
duration of illness greater than three years 
(Fisher’s exact test, P < .05). 


COMMENT 


Severe spongy degeneration was 
observed in only four of 27 cases in our 
series. All four patients had the famil- 
ial form of AD associated with myo- 
clonus and mutism. Only two of the 
four cases were from the same family. 
Familial AD can occur without spon- 
gy change,“ and conversely there 
have been reports of sporadic AD with 
variable degrees of spongy change.” 
In our series, only three of the sporad- 
ic cases of AD showed minor vacuoli- 

tion limited to the temporal lobe; it 

ically the familial cases 
with myoclonus and mutism that 
showed the unusual pathology. 

Previous reports of spongy degener- 
ation in AD have not always defined 
spongy change; thus finer distinctions 
and clinical correlations were not 
made. Smith et al’ recently described 
vacuolar change in 76% of their 
patients with AD. Their pathology 
was similar to that in our three spo- 
radic cases with spongy change “al- 
most entirely confined to the region of 
the medial temporal isocortex, amyg- 
dala, and, occasionally, the insula.” 

We cannot explain why there is a 
difference in the extent of vacuolar 
change seen in our patients and in 
those reported by Smith et al,’ unless 
there is a bias in case referral or 
availability of postmortem tissue. 
However, we did see the same limita- 
tion to the temporal lobe in three of 
the sporadic cases. 

In our four familial cases, we 
included only pronounced spongy 
change with round or oval vacuoles in 
temporal and also frontal cortex. This 
was not present in the sporadic dis- 
ease. In addition, the pronounced 
astrocytosis that usually accompanies 
CJD was not present in any of our 
cases. This distinction could relate to 
a more acute stage of disease, or 
reflect failure of astrocytes to respond 
to the etiologic factors in AD, com- 
pared with the transmissible agent of 
CJD. 

The pathogenesis of spongy change 
in AD is unknown. In CJD, spongy 
change is considered by some to be 
present early in the course of the 
disease, and to decrease with time. 
There is little agreement about this, 
and others believe that the rate of 
progression predicts the extent of 
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spongy change. 

Spongy change in AD?” is usually 
distinguished from that in CJD by a 
lesser degree of vacuolation, and a 
more limited distribution involving 
primarily the cerebral cortex, without 
affecting basal ganglia, thalamus, 
cerebellum, or other gray matter 
structures. Astrocytosis is minimal or 
absent. Flament-Durand and Couck’ 
considered spongiform alterations in 
AD to be of etiologic significance 
because of the similarity to CJD. 

In our study, four patients with AD 
and well-developed spongy change 
had myoclonus. In future studies it 
will be of interest to measure choline 
acetyltransferase activity in patients 
with spongy change because Bird et 
al found less choline acetyltransfer- 
ase activity in patients with myoclo- 
nus or with a family history of AD. 

Neither myoclonus nor spongy 
change are specific for familial AD. 
There have been over 50 reported fam- 
ilies with histologically confirmed 
AD,” and this association has not 
always been observed or described. 
The degree of vacuolation we observed 
may relate to a particular pathogenic 
process, but may also prove to be 
related to the severity or the rapidity 
of the development of other changes, 
such as neuron degeneration and for- 
mation of NFTs or SP. 

The recent identification of the 
familial AD gene on chromosome 21 
included a family with early onset AD 
accompanied by seizures and myoclo- 
nus.” The presence or absence of spon- 
gy change is not described. The genet- 
ic marker analysis for the familial AD 
gene was performed, but inconclusive- 
ly, in the family of cases 1 and 2 
because of the small number of people 
in the family. 

The exact mechanism and signifi- 
cance of spongy change remains elu- 
sive in both AD and CJD. In the 
former, it is generally considered to be 
a less constant and less severe finding, 
lacking astrocytosis. This article has, 
for the first time to our knowledge, 
shown an apparent association of 
frankly spongy degeneration in AD 
and autosomal dominant inheritance 
of the disease (with myoclonus and 
mutism). But we are well aware that 
spongy change, particularly minor 
vacuolization, can occur in nonfamil- 
ial cases, and conversely there are 
reports of familial cases without 
spongy change. 

We are, therefore, inclined to 
believe that spongy change in AD is 
related either to the stage of the dis- 
ease, the severity or rapidity of pro- 
gression, or to a genetic characteriza- 


tion of certain forms of the disease. 

In this view, there could be a certain 
autosomal inheritance in which most 
of the cases had the proper concur- 
rence of factors to produce spongy 
change (as in the father and daughter 
in our cases), whereas in other fami- 
lies the trait or convergence of factors 
might be absent. The same might be 
true of sporadic cases but with gener- 
ally lower prevalence, less severity, 
and limited distribution. 

It is important to document all spe- 
cific clinical forms of AD in which 
there is predilection for spongy 
change, to clarify its meaning. We call 
attention to the fact that at least in 
some families with autosomal inheri- 
tance of the disease, spongy change is 
a prominent feature. 
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INDICATIONS AND USAGE 
== Parkinson's Disease 
= Parlodel (bromocriptine mesylate ) tablets or capsules are indicated in thetreatment 
_. ofthe signs and symptoms of idiopathic or postencephalitic Parkinson's disease. As 
_ adjunctive treatment to levodopa (alone or with a peripheral decarboxylase in- 
-hibitor), Parlodel (bromocriptine mesylate ) therapy may provide additional 
therapeutic benefits in those patients who are currently maintained on optimal dos- 
ages of levodopa, those who are beginning to deteriorate (develop tolerance ) to 
levodopa therapy, and those who are experiencing “end of dose failure” on levodepa 
therapy. Parlodel (bromocriptine mesylate) therapy may permit a reduction of the 
= maintenance dose of levodopa and, thus, may ameliorate the occurrence and/or 
A severity of adverse reactions associated with long-term levodopa therapy such as ab- 
- normal involuntary movements (e g., dyskinesias) and the marked swingsin motor 
function (“on-off’ phenomenon). Continued efficacy of Parlodel (bromocriptine 
mesylate) therapy during treatment of more than two years has not been established. 


P 1E _ Data are insufficient to evaluate potential benefit from treating newly diagnosed 
= Parkinson’s disease with Parlodel (bromocriptine mesylate). Studies haveshown, 
however, significantly more adverse reactions (notably nausea, hallucinations, con- 
_ fusion and hypotension) in Parlodel (bromocriptine mesylate ) treated patients than 
Wiley odopa/carbidopa treated patients. Patients unresponsive to levodopa are poor 
petor Parlodel (bromocriptine mesylate ) therapy. 
= CONTRAINDICATIONS 


Uncontrolled hypertension, toxemia of pregnancy, sensitivity to any ergot alkaloids. 


“he WARNINGS 

SAN Since hyperprolactinemia with amenorrhea/galactorrhea and infertility has been 
found in patients with pituitary tumors a complete evaluation of the pituitary is inci- 
cated before treatment with Parlodel (bromocriptine mesylate). 


___ If pregnancy occurs during Parlodel (bromocriptine mesylate) administration, care- 
~ fulobservation of these patients is mandatory. Prolactin-secreting adenomas may 
= expand and compression of the optic or other cranial nerves may occur, emergency 
pituitary surgery becoming necessary. In most cases, the compression reselves 
following delivery. Reinitiation of Parlodel (bromocriptine mesylate) treatment has 
been reported to produce improvement in the visual fields of patients in whom 
nerve compression has occurred during pregnancy. The safety of Parlodel (bromo- 
criptine mesylate ) treatment during pregnancy to the mother and fetus has not been 
established. 


Symptomatic hypotension can occur in patients treated with Parlodel (bromocrip- 
tine mesylate) for any indication. 


Long-term treatment (6-36 months) with Parlodel (bromocriptine mesylate) in doses 
ranging from 20-100 mg/day has been associated with pulmonary infiltrates, pleural 
effusion and thickening of the pleura in a few patients. In those instances ia which 
Parlodel (bromocriptine mesylate ) treatment was terminated, the changes slowly 
reverted towards normal. 


PRECAUTIONS 
General 

Safety and efficacy of Parlodel (bromocriptine mesylate ) have not been established 
+ in patients with renal or hepatic disease. Care should be exercised when administer- 
ing Parlodel (bromocriptine mesylate) therapy concomitantly with other medica- 
y tions known to lower blood pressure. 


E Parkinson’s Disease 
= Safety during long-term use for more than two years at the doses required for parkin- 
sonism has not been established. 


= Aswithanychronic therapy, periodic evaluation of hepatic, hematopoietic. cardiovas- 
cular, and renal function is recommended. Symptomatic hypotension can occur and, 
therefore, caution should be exercised when treating patients receiving amtihyper- 
tensive drugs. 


High doses of Parlodel (bromocriptine mesylate ) may be associated with confusion 
and mental disturbances. Since parkinsonian patients may manifest mild degrees of 
dementia, caution should be used when treating such patients. 
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Parlodel (bromocriptine mesylate ) administered alone or concomitantly with 
levodopa may cause hallucinations (visual or auditory). Hallucinations usually 
resolve with dosage reduction; occasionally, discontinuation of Parlodel (romocrip- 
tine mesylate) is required. Rarely, after high doses, hallucinations have persisted for 
several weeks following discontinuation of Parlodel (bromocriptine mesylate). 


k = Aswith levodopa, caution should be exercised when administering Parlodel (bromo- 
= Criptine mesylate) to patients with a history of myocardial infarction who have a re- 
= sidual atrial, nodal, or ventricular arrhythmia. 


Retroperitoneal fibrosis has been reported in a few patients receiving long-term 

= therapy (2-10 years) with Parlodel (bromocriptine mesylate) in doses ranging from 
= 30to 140 mg daily. 

DRUG INTERACTIONS 

= Lack or decrease in efficacy may occur in patients receiving Parlodel (bromocriptine 
mesylate) when they are treated concurrently with drugs which have dopamine 
antagonist activity e.g. phenothiazines, butyrophenones. This may be a problem par- 
ticularly for patients treated with Parlodel (bromocriptine mesylate ) for macro- 
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adenomas. Although there is no conclusive evidence demonstrating interactions be- 


tween Parlodel® (bromocriptine mesylate) and other ergot derivatives, the concomi- 


tant use of these medications is not recommended. 


ADVERSE REACTIONS 

Parkinson's Disease 

In clinical trials in which bromocriptine was administered with concomitant reduc- 
tion in the dose of levodopa/carbidopa, the most common newly appearing adverse 
reactions were: nausea, abnormal involuntary movements, hallucinations, confu- 
sion, “on-off’ phenomenon, dizziness, drowsiness, faintness/fainting, vomiting, as- 
thenia, abdominal discomfort, visual disturbance, ataxia, insomnia, depression, 
hypotension, shortness of breath, constipation, and vertigo. 


Less common adverse reactions which may be encountered include: anorexia, anxi- 
ety, blepharospasm, dry mouth, dysphagia, edema of the feet and ankles, erythro- 
melalgia, epileptiform seizure, fatigue, headache, lethargy, mottling of skin, nasal 
stuffiness, nervousness, nightmares, paresthesia, skin rash, urinary frequency, uri- 
nary incontinence, urinary retention, and rarely, signs and symptoms of ergotism 
such as tingling of fingers, cold feet, numbness, muscle cramps of feet and legs or 
exacerbation of Raynaud’s Syndrome. 


Abnormalities in rape ieit may include elevations in blood urea nit 
SGOT, SGPT, GGPT, CPK, alkaline phosphatase and uric acid, which are usually tran- 
sient and not of clinical significance. 


DOSAGE AND ADMINISTRATION 
General 
It is recommended that Parlodel (bromocriptine mesylate ) be taken with food. Pa- 


tients should be evaluated frequently during dose escalation to determine the lowest 


dosage that produces a therapeutic response. 


Parkinson's Disease 

The basic principle of Parlodel (bromocriptine mesylate) therapy is to initiate treat- 
ment at a low dosage and, on an individual basis, increase the daily dosage slowly 
until a maximum therapeutic response is achieved. The dosage of levodopa 

this introductory period should be maintained, if possible. The initial dose of 
Parlodel (bromocriptine mesylate) is one-half of a 22 mg tablet twice daily with 
meals. Assessments are advised at two week intervals during dosage titration to en- 
sure that the lowest dosage producing an optimal therapeutic response is not ex- 
ceeded. If necessary, the dosage may be increased every 14 to 28 days by 21⁄2 mg per 
day with meals. Should it be advisable to reduce the dosage of levodopa because of 
adverse reactions, the daily dosage of Parlodel (bromocriptine mesylate), if in- 
creased, should be accomplished gradually in small (22 mg) increments. 


The safety of Parlodel (bromocriptine mesylate ) has not been demonstrated in dos- | 
ages exceeding 100 mg per day. 


HOW SUPPLIED 

Tablets, 212 mg 

Round, white, scored tablets, each containing 2⁄2 mg bromocriptine (as the mesy- 
late) in packages of 30 (NDC 0078-0017-15). Embossed “PARLODEL 2%” on one side 
and scored on reverse side. 


Capsules, 5mg 

Caramel and white capsules, each containing 5 mg bromocriptine (as the mesylate) 
in packages of 30 (NDC 0078-0102-15) and 100 (NDC 0078-0102-05). Imprinted 
“PARLODEL 5 mg” on one half and “4,” on other half. 


Store and Dispense 
Below 77° F; tight, light-resistant container. 
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When your Parkinson’s disease pa- 
tient experiences symptom break- 
through on a levodopa/carbidopa 
regimen, addition of PARLODEL*® 


therapy... 





m™ Assures a more consistent 
therapeutic response’® 
m Minimizes side effects and 
complications by permitting 
reduced doses of both agents *'? 
m Compensates for the long- 
term loss of efficacy with 
levodopa by providing direct, 
dopamine-like action* 








(bromocnpline meswale) 


‘BETTER TOMORROWS 
START TODAY 


+Adverse reactions reported with PARLODEL (bromo- 
criptine mesylate) are similar to those of levocopa: how- 
ever, significantly more nausea, hallucinations, confusion 
and hypotension have been reported in patients treated 
with PARLODEL therapv. Many of these side effects can 
be ameliorated with dosage adjustments. 
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Amantadine, Fatigue, and Multiple Sclerosis 


Gary A. Rosenberg, MD, Otto Appenzeller, MD, PhD 


@ In a double-blind placebo-controlled 


ssover study of ten patients with mul- 
sis, we found amantadine 


hydrochloride therapy to be effective in 
improving fatigability in six. Administra- 
tien of the drug was associated with sig- 
nificantly higher levels of 8-endorphin- 
B-ipotropin and responders had signifi- 
cantly higher levels than nonresponders. 
Lactate levels were significantly higher 
and pyruvate levels lower in nonrespon- 
ders. Amantadine given for fatigue to 
patients with multiple sclerosis is associ- 
ated with measurable changes in levels of 
metabolites and peptides in the circula- 
tion. 
{Arch Neurol 1988;45:1104-1106) 


Fratigue is a symptom of patients 

with multiple sclerosis and often 
complicates management. In 656 
patients with the disease, fatigue was 
the most frequent complaint; it 
tended to occur in the late afternoon 
or evening.' The proper management 
of this symptom can improve the 
quality of life, though not the progno- 
sis, for patients with multiple sclero- 
sis. 

Amantadine hydrochloride therapy 
is effective in alleviating fatigability 
in 62% of patients with multiple scle- 
rosis.* We report here that this benefi- 
cial effect is accompanied by changes 
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in levels of metabolites and peptides 
in the circulation. 


PATIENTS AND METHODS 


Ten patients with definitive multiple 
sclerosis and fatigability were recruited. 
Their neurologic condition and disability 
were evaluated according to Kurtzke 
scales.’ Informed consent was obtained 
according to guidelines of the Human 
Research Review Committee after approv- 
al of the protocol. Patients were admitted 
to the Clinical Research Center in the 
morning. Blood was drawn at noon, 3 PM, 
6 PM, and 10 po. A fatigability scale (from 0 
to 4, ie, no fatigue to unbearable fatigue)‘ 
was completed by patients after each sam- 
ple of blood was drawn. Strength and 
endurance testing (Cybex, division of 
Lumex Inc, Ronkonkoma, NY) was carried 
out at approximately noon (before lunch) 
and before blood was drawn. 

Each patient was randomly assigned by 
a nonparticipating aide to receive either 
placebo or active drug and was given the 
medication twice daily (200 mg of active 
drug) for one week with a one-week wash- 
out period. Subjects were then changed to 
the other medication for another week. At 
the end of each drug treatment (or place- 
bo) period, the patients were admitted for 
testing. After the second admission and 
one month later, patients were asked to 
select the drug they thought effective in 
alleviating fatigue. 


BLOOD SAMPLE ANALYSIS 


Blood was drawn from an indwelling 
catheter in the anticubital vein placed on 
admission well before the first sample was 
obtained. Cortisol level was assayed using 
the Coat-a-Count kit from Diagnostic 
Products Corp, Los Angeles (sensitivity, 30 
nmol/L). The assay for immunoactive £- 
endorphin also deteets 8-lipotropin, a pre- 
cursor with nearly equimolar affinity (sen- 
sitivity, 10 pg/mL). Vasopressin was 
assayed according to a previously de- 
scribed method (sensitivity, 0.4 pg/mL).° 
Lactate and pyruvate were measured using 
diagnostic kits from Sigma Chemica! Co, 


St Louis. Results were evaluated using 
paired ¢ tests and are shown as means and 
SDs. 


RESULTS 


Six patients (responders) thought 
amantadine greatly helped fatigabili- 
ty (mean Kurtzke disability scales 
score, 3.3; range. 0 to 7). Three 
patients did not report subjeetive 
change with either medication and 
one thought that placebo was useful 
(nonresponders) (mean Kurtzke dis- 


ability scales score, 4.7; range, 2 to 7). 


There was no significant difference in 
disability between responding and 
nonresponding patient groups. There 
were no side effects necessitating ces- 
sation of therapy. but one patient 
complained of nightmares and a 
“high” while receiving amantadine. 

There were statistically significant- 
ly higher levels of 8-endorphin-§-lipo- 
tropin at 6 PM in all ten patients 
(responders and nonresponders) while 
receiving aman-adine therapy 
(47.04 + 29.55 pg/mL vs 31.42 + 25.76 
pg/mL; P < .02). While receiving the 
drug, responders had significantly 
higher levels of 6-enderphin-s-lipo- 
tropin than nonresponders (Table 1). 

No significant difference in lactate 
was associated with amantadine when 
patients were considered as a group. 
However, lactate levels were statisti- 
cally significantly higher in nonre- 
sponders (Table 2). Nonresponders 
had statistically significantly lower 
pyruvate levels in all samples while 
receiving the active drug (70 + 20 
umol/L vs 88 + 18 umol/L; P < .03). 
Self-rating scale of fatigability at 10 
PM was significantly improved by 1.8 
in responders (P < 05). Vasopressin, 
cortisol, power, and endurance 
showed no statistically significant 
differences between amantadine and 
placebo groups. 


Amantadine—Rosenberg & Appenzeller 


iN 


d 


A 





— 


TaBle 1.—Circulating B-Endorphin-6-Lipotropin Levels in Patients 
Receiving Amantadine Therapy 


B-Endorphin-§-Lipotropin Level, pg/mL (Mean + SD) 
$$$ MLR KK 
Noon 6 PM 


46.59 + 36.99 69.67 + 24.4 
34.13 + 35.64 46.66 + 27.7 


Table 2.—Circulating Lactate Levels 


Lactate Level, mmol/L (Mean + SD) 


Se ——$$$$ $a 


} P<.01 


} P < .03 





All Samples 
(Combined) 
086G + 0.22 
1.15 + 0.39 
















Resporders 


<i 
Nonresponders } Pt oS 


‘COMMENT 


Tiredness, ‘atigability, and weak- 
ness arecommen in multiple sclerosis. 
We confirm that fatigability in some 
patients is improved by amantadine 
hydrochloride therapy and show this 
to be accompanied by measurable 
changes:n leveis of circulating metab- 
olites and peptides. 

Amartadine was beneficial in 
decreasing the number of relapses in 
58 patients with multiple sclerosis 
assessec in a double-blind study last- 
ing up to four years. Neurologic dete- 


\rioration, however, was similar in the 


two groups amd no good explanation 
for the drug’s effectiveness was avail- 
able frem further analysis of the 
results.’ 

A number of studies have shown 
that depletion of dopamine and nor- 
epinephrine may be important in 
cocaine and other drug dependence.*’ 
This assumption has support from 
trials of desipramine, a drug blocking 
reuptake of nerepinephrine” and bro- 
mocriptine, a dopamine agonist." 
Amantadine, while not a dopamine 
agonist, releases norepinephrine and 
depamine from storage sites in the 
central nervous system and retards 
reuptake into ‘he neuron.’ A double- 
blind cemparative study of amanta- 
dine and bromecriptine for withdraw- 
al from cecaime dependence showed 
beth drugs te be effective in allevi- 
ating symptoms of withdrawal, in- 
cluding fatigue.” It is possible that a 
similar centra! effect of amantadine 
in patients with multiple sclerosis 
accounts fer tae reduced fatigability 
in responders. This interpretation is 
supported by the absence of any mea- 
surable effect of the drug on power 
and endurance test scores, which pre- 
sumably refiect peripheral rather 
than central tatigability." 

A number of patients disabled by 
fatigue, muscaiar weakness, and mal- 
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0.86 + 0.23 
1.10 + 0.29 





Placebo 


0.92 + 0.25 
1.19 + 0.43 


Amantadine 





} P<.02 } P<.03 





aise in association with a viral infec- 
tion have been described. Whether 
the virus is the cause of this syndrome 
remains controversial. Amantadine 
reportedly acts against enveloped 
viruses by raising vesicle pH above 
levels at which the envelope can fuse 
with the vesicle membrane and 
release virus into the cell cytoplasm."* 
Whether fatigability in the respond- 
ers to amantadine therapy reflects a 
chronic viral infection complicating 
multiple sclerosis is an unexplored 
possibility. 

In normal subjects and in patients 
with major complaints of muscle pain, 
excessive fatigability, and weakness, 
the symptoms may be due to a change 
in lactate metabolism and a defect in 
lactate transport at the cell mem- 
brane that has recently been identi- 
fied in some individuals.” Normally, 
work causes considerable increases in 
plasma lactate that decline rapidly at 
the end of exertion. In some patients 
with excessive fatigue, however, the 
peak lactate level immediately after 
work does not fall at a normal rate. 
We found consistently higher plasma 
levels of lactate in nonresponders. 
Whether this is a reflection of disor- 
dered muscle metabolism or of red 
blood cell function remains hypotheti- 
cal. 

Pyruvate metabolism in multiple 
sclerosis was extensively reviewed by 
McAlpine, Lumsden, and Acheson" in 
1972. However, the latest edition of 
their book (1985)'° omits mention of 
intermediate carbohydrate metabo- 
lism entirely, reflecting, perhaps, the 
early disappointing and inconclusive 
results. In the largest and best con- 
trolled study of fasting blood pyruvate 
levels, Huszak and Szecheny” found 
that patients were normally metabo- 
lizing intravenously administered py- 
ruvate loads and were able to cope 
with the increase in pyruvate after 
exertion. However, they were unable 


to deal with blood pyruvate increases a 
after fever. The lower pyruvate levels 
in our nonresponders may therefore 
reflect lack of muscular activity when 
compared with the less fatigued 
patients or a specific effect of aman- 
tadine on intermediate carbohydrate 
metabolism. 

8-Endorphin is a pituitary hormone 
synthesized in a precursor molecule 
pro-opiomelanocortin. This molecule 
also contains the sequence of amino 
acids of corticotropin, alpha-melano- 
cyte-stimulating hormone and £-lipo- 
tropin.” It is known that baseline 
B-endorphin plasma levels are subject 
to circadian rhythmicity, synchronous 
with those of 8-lipotropin, corticotro- 
pin, and cortisol.” However, the high- 
est 6-endorphin levels are found in the 
morning and the lowest in the evening 
in normal individuals.” We have : 


found high levels of ie 
lipotropin in responders at 6 PM, a 


time when the circadian trough in 
plasma levels is usually found. It is 
therefore unlikely that these levels 
simply reflected circadian variation in 
plasma peptides. 

Stress and exercise cause release of 
8-endorphin-§-lipotropin and corti- 
cotropin.*** One possible explanation 
for the significant increases of 6- 
endorphin-§-lipotropin in responders 
to amantadine therapy is that the 
decreased fatigability promoted an 
increase in physical activity, a non- 
specific effect. However, the higher 
levels while receiving the drug thera- 
py in all patients suggest a specific 4 
effect of amantadine on the release of j 
ß-endorphin-ß-lipotropin. 

The adrenergic a,-agonist clonidine 
induces a rise in plasma $-endorphin- 
B-lipotropin levels in humans.” This 
drug acts predominantly on presynap- 
tic a,-receptor sites. It is possible, 7 
therefore, that the rise in plasma ĝ- 
endorphin-§-lipotropin in responders 
to amantadine therapy results from 
its central release of catecholamines 
and is similar to the effect of clonid- 
ine. Whether patients with multiple 
sclerosis who show no improvement in 
fatigability with amantadine are 
unable to respond equally because of 
lesions in sites that interfere with the 
release of catecholamines remains a 
speculative possibility. 

The improvement in fatigability in 
responders to amantadine therapy 
and increased levels of endogenous 
opioids cannot, as yet, be construed to 
be causally related. Our findings show 
unequivocally, however, that amanta- 
dine administration is accompanied 
by measurable changes in the circula- 
tion in patients with multiple sclero- 
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sis, irrespective of their response to 


the drug therapy. We have not pre- 
sented evidence that amantadine is 
useful in the treatment of multiple 
sclerosis but suggest only that it is 
helpful in the management of the 
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NEWPORT, RHODE ISLAND - Nov. 30-Dec. 1-2, 1988 


_ “Modern Dissection Techniques 
x Of Bone, Biometals, 
Bioceramics, and Bioplastics” 
(ORTHO/NEURO 700) 
(Seperate Hands-On Sessions) 
An interdisciplinary Symposium for 
Neurosurgeons and Orthopaedic Surgeons 
Cesponsored by 
BROWN UNIVERSITY 


Department of 
Clinical Neurosciences, 
Program In Neurosurgery 
Department of 
Orthepaedic Surgery 
and 


MIDAS REX® INSTITUTE 


Course Directors: 
Mel H. Epstein, M.D.; Phillip R. Lucas, M.D.; 
Stewart Willason, Ph.D.; Susan Mitchell, Ed.D. 


*Join the more than 6,700 enrollees who have 
completed Midas Rex Hands-On Workshops. 
(3,550 Orthepaedic Surgeons; 1,300 Neurosur- 
geons; 1,900 OR Personnel) 
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Surgeons in separate workshops.) The Midas Rex 
Hands-On Workshops will be held each day from 
7:30 a.m. to 1:30 p.m. The workshops will em- 3 
phasize a series of hands-on exercises, utilizing : 
appropriate animal bones, skeletal bones, bio- n 
plastics, and biometals. 2 

y 

$ 





NEUROSURGEONS—intensive dissection skills 
for bonework of the cranium and spine, including 
attention to bioplastics and biometals applicable i 
to neurosurgery. 9 

ORTHOPAEDIC SURGEONS—dissection in h 
small bones, large bones, spines, joint replace- ; 
ment, revision surgery, methylmethacrylate, poly- 
ethylene, and biometals, including broken stem 
extraction. 








CREDITS: C.M.E. credit available. 
ACCOMMODATIONS: Sheraton Islander Inn & 
Conference Center, Goat Island, Newporise Oee 
island 02840. Phone: (401) 849-2600. 
ENROLLMENT: Send letter and check payable to 
“Newport Symposium.” Surgeon-US $965.00; Re- 
sident-US $585.00 (with letter from Department 
Head); All Operating Room Personne! (RN/ORT/ h 
PA/Other-US $250.00. Mail to: Midas Rex In- 
stitute, 2929 Race Street, Fort Worth, Texas 
76111. Phone: (800) 433-7639 — (817) 831-2604. 
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Genetic Susceptibility to Multiple Sclerosis 


A Co-twin Study of a Nationwide Series 


Esko Kinnunen, MD; Juhani Juntunen, MD; Leena Ketonen, MD; Saija Koskimies, MD; 


Yrjö T. Konttinen, MD; Tapani Salmi, MD; Markku Koskenvuo, MD; Jaakko Kaprio, MD 


è The problems of differentiation 


pe oo ronmental and genetic influ- 
) e development of multiple 


sclerosis are well known. Twin studies 
may provide valuable information on this 
question. However, most published twin 
series are selected and no thorough clini- 
cal twin studies based on epidemiologic 
series have been carried out. In this 
study, all available same-sex twin pairs 
with clinically definite multiple sclerosis 
derived from the Finnish Twin Cohort of 
15 815 pairs were studied by clinical eval- 
uation, magnetic resonance imaging, and 
visual and auditory evoked responses. 
The mean length of follow-up of the pairs 
after the onset of symptoms of multiple 
sclerosis was 20 years. Two of the seven 
monozygotic pairs were concordant; one 
was definitely so, and in the other, the 
co-twin of the index case had, in addition 
to clinical findings, white matter changes 
suggestive of multiple sclerosis in mag- 
netic resonance imaging and abnormal 
visual evoked responses. All six dizygotic 
pairs were discordant. The frequency of 
the HLA antigen DR2 in probands (69%) 
was significantly increased, but the distri- 
bution among the healthy subjects and 
patients showed nonsignificant differ- 
ences. The results indicate a genetic 
influence on the susceptibility to multiple 
sclerosis, although still unknown genetic 
determinants are possibly involved. 
(Arch Neurol 1988;45:1108-1111) 
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Despite the recognition of certain 

familial and geographic aggrega- 
tions of multiple sclerosis (MS), a 
more accurate discrimination be- 
tween environmental and genetic 
influence has not been accomplished. 
The risk of acquiring MS is reported 
to be five to 25 times higher among 
first-degree relatives, but even sec- 
ond- and third-degree relatives run a 
slightly increased risk compared with 
the general population.'? Many twin 
studies have shown relatively high 
concordance rates of MS, especially 
among monozygotic (MZ) pairs.” 
These figures have probably been 
overestimated owing to obvious selec- 
tion of the twin cases. On the other 
hand, data based only on interviews 
and clinical neurologic examinations 
may lead to opposite conclusions 
because the majority of MS lesions 
are known to be asymptomatic. 
Studies based on both nonselected epi- 
demiologic series and modern diag- 
nostic tests of MS are required for 
proper assessment of genetic suscepti- 
bility to MS. 

We have recently carried out an 
epidemiologic survey of MS based on a 
nationwide Finnish Twin Cohort.‘ In 
the present study, we report the 
results of thorough neurologic exami- 
nations of all available twin pairs of 
that series. 


SUBJECTS AND METHODS 


The basic series consisted of 21 same-sex 
twin pairs (11 MZ and ten dizygotic [DZ]) 
born before 1958 with both members alive 
in 1981, derived from the nationwide 
cohort comprising more than 13000 twin 
pairs with determined zygosity (Figure). 
This cohort was linked with Sickness 
Insurance and Hospital Discharge Regis- 
ters on the basis of the identification num- 
ber assigned to each Finnish citizen in 
order to identify all twin pairs with MS. At 


least one pair member had a diagnosis of 
clinically definite MS according to the cri- 
teria of the Schumacher Committee.’ 
Zygosity determination was based on self- 
reported similarity at school age. The accu- 
racy of the zygosity diagnosis was checked 
on a subsample using 11 blood markers 
showing a slight probability of misclassifi- 
cation.® 

During follow-up until June 1987, two 
diseased and two healthy members died. In 
addition, two pairs (one MZ and one DZ 
pair) could not be examined because of 
severe illness of the affected member and 
three pairs refused to participate. In addi- 
tion to these cases, one MZ pair with onset 
of symptoms in 1975 was included, al- 
though MS was not definitely diagnosed 
until 1984. Thus, seven MZ pairs and six DZ 
pairs were subjected to detailed neurologic 
examinations. In none of the healthy mem- 
bers of the excluded pairs did the repeated 
questionnaires (in 1981 and 1986) or the 
case records give any suspicion of MS. 

Eight pairs were female and five male, 
the ratio corresponding to the overall sex 
distribution among patients with MS. The 
mean age of those investigated was 44.5 
years (range, 29 to 66 years) and the mean 
duration of MS was 20.3 years (range, 8 to 
49 years) (Table 1). Based on case records 
and anamnestic information, one patient 
(No. 3a) showed a remitting course of MS, 
one (No. 2a) a chronic-progressive, and the 
remainder a remitting progressive course 
(at least two years’ steady progression). 

Clinical neurologic examinations were 
independently performed by two neurolo- 
gists (E.K. and J.J.). Apart from detailed 
history-taking, they included rating of 
neurologic impairment according to an 
expanded disability status scale (EDSS) 
especially planned for patients with MS,’ 
the scale ranging from 0 (normal) to 10 
(death due to MS). In addition, clinical 
findings were scored in detail according to 
a routine developed earlier for scientific 
studies at the Institute of Occupational 
Health, Helsinki.'° 

The magnetic resonance imaging (MRI) 
studies were carried out with a low-field 
unit (Acutscan, Instrumentarium Corp, 
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Helsinki) operatimg with a main magnetic 
field of 0.@ tesla. Either a head coil or a 
prototype «surface coil for the head was 
used. Both spim-echo (SE) and inversion- 
ecovery IR) sequences were obtained. 
ach patient had from seven to 16 axial 
lices and half the patients had four to 
seven sagittal slices with SE sequence. For 
2000/150 imagesstproducing a T,-weighted 
image) the repetition time was 2000 ms 
and the time to echo was 150 ms. For IR 
images (producing a T\-weighted image) 
the repetition time was 1000 ms, the times 
of inversian were 100, 150, and 250 ms, and 
the time tə echo was 40 ms. The IR images 
were obtained through the abnormal or 
midventricular area in the axial direc- 
tion. 
Visual evoked responses (VERs) were 


ws recorded band pass, 1 to 70 Hz) from O, 


and O, erectredes (in the International 
10-20 System) with frontal reference (F,). 
A checketboard video monitor stimulator 
subtending 12° of the visual field with a 
check size of 08° was used. Each eye was 
stimulated separately. Samples of 450 ms 
were averaged and plotted. The latency 
values of phase pi00 were measured. 

Brain-stem auditory evoked responses 
(BAERs) were recorded with electrodes 
placed at F, and A, or A; in the Interna- 
tional 10-20 System. Clicks of 0.1 ms in 
duration were applied to the ipsilateral ear 
at a frequeney of ten per second. The 
intensity was 60«iB (above hearing thresh- 
olc). The potentials were amplified with a 
baad pass of 10) to 3000 Hz (-3 dB), 
averaged 1000 to 2000 times. Each test was 
repeated three times. Interpeak latencies 
I-V, I-II],and [TEV were measured. 

Previously, 30 healthy volunteers (aged 
17 to 60 years) head been examined in order 
to obtain normal values (mean in the con- 
trols +3 SD) fer these examinations. In 
VERs, the upper limit of normality for 
pl100 was 114 ms. In BAERs, the upper 
limits for normal interpeak latencies I-V 
were 4.0 ms; fer I-III, 240 ms; and for 
III-V, 2.29 ms. Only delayed latencies or 
lacking responses were censidered abnor- 
mal; amplitude asymmetry or low ampli- 
tudes alone werenot. 

The standard two-stage microcytotoxici- 
ty test was used to determine eight A locus, 
16 B loces, eight C lecus, and eight DR 


“ý locus HLA antigens." For the sake of 


control, tae HLA antigen frequencies were 
obtained from 900 healthy blood donors 
from al! ever Fimland. 

The expected numbers of concordant 
pairs were calculated by ten-year age 
groups fer MZ and DZ twins using the 
correspording prevalences of individuals 
in the Twin Cohert. Fisher’s test of exact 
probability for a Poisson variate was used 
to determine 95% confidence limits for 
concordance. 


RESULTS 


A summary of the findings is pre- 
sented in Tab 1. Both members of 


j MZ pair No. 1 had an earlier diagnosis 
-^ of MS. In addition, one MZ pair (No. 4) 


was considered to be concordant, 
although the ee-twin of the index case 
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4063 MZ Pairs 


Hospital Discharge Register 





Schema for collection of twin cases. MZ indicates monozygotic; DZ, dizygotic; and MS, multiple 
sclerosis. 


did not fulfill the diagnostic criteria 
of the Schumacher Panel. He did not 
experience subjective impairment, but 
clinical examination revealed slight 
ataxia and MRI showed several peri- 
ventricular cerebral lesions compati- 
ble with MS. The VER recording was 
also bilaterally abnormal. The ob- 
served-to-expected ratio for concor- 
dance in MZ pairs was 123.0; 95% 
confidence limits were 14.9 and 444. 
The corresponding figures for the def- 
initely concordant pair were 72.5, 1.84, 
and 404, respectively. The zygosity in 
the concordant pairs was confirmed 
by red-blood-cell typing for 23 blood 
markers. 

The diseased member of pair No. 11 
was not able to undergo MRI or neuro- 
physiologic examinations, but she had 
a relevant history of MS with onset of 
the first transient symptoms after 
measles at age 10 years and several 
exacerbations before the disease 
turned progressive at age 39 years. 
The diseased member of pair No. 6 
refused MRI because of claustropho- 
bia, but the diagnosis of MS was clear 
on clinical grounds and both VERs 
and BAERs were abnormal. None of 
the healthy members of the DZ pairs 
showed any clinical evidence of MS or 
abnormalities in MRI or evoked 
responses. 

The MRIs were abnormal in 12 
(92% ) of the 13 patients considered to 
have definite MS. The MS plaques 


Finnish Population of 4.8 Million 


Finnish Twin Cohort 
(15815 Same-Sex Pairs) 


13064 Pairs With Determined Zygosity 


21 Twin Pairs With MS 


9001 DZ Pairs 


Social Security Institution 


10 DZ Pairs 


were seen as areas of increased T, and 
T, relaxation times relative to the 
white matter of the brain. The most 
common site for the MS lesions was 
the periventricular region (12 pa- 
tients). Plaques were also seen adja- 
cent to atrial trigones (four patients) 
and in the white matter of the cen- 
trum semiovale (four patients). None 
of the patients had visible lesions in 
the brain stem or cerebellum. Moder- 
ate to severe central and cortical atro- 
phy was seen in eight patients and 
cerebellar atrophy in three patients. 
Both concordant MZ pairs showed MS 
plaques. One pair (No. 1) had lesions 
fairly identical in location, size, and 
identity; the other pair (No. 4) had 
less similar lesions. 

DR2 was present in nine (69% ) of 13 
probands (six of seven MZ and three 
of six DZ), which is a significantly 
higher frequency than in healthy 
blood donors (34%; P= .019). Alto- 
gether, DR2 was expressed in 17 
(65% ) of 26 persons studied, the dis- 
tribution among the healthy being 
54% and among the patients being 
73% (nonsignificant difference). As 
Table 2 shows, ten twin pairs were 
HLA-identical, of which seven were 
MZ but only two were concordant. Of 
the ten HLA-identical twin pairs, sev- 
en were DR2-positive (six MZ and one 
DZ), while this was true for only one 
nonidentical pair. The two concordant 
pairs were DR2-positive. The frequen- 
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abnormal; N, normal; CP, chronic-progressive; R, remitting; NT, not tested; and DZ, dizygotic. 





HLA nonidentical 3 





cy of BT in probands (three of seven 
MZ and four of six DZ) (54%) was 


significantly increased (P = .032) 
compared with that in the blood 
donors (24%). Neither of the concor- 
dant pairs expressed B7. The other 
alleles showed no significant devia- 
tions compared with the blood 
donors. 


COMMENT 


Theoretically, twin studies of MS, if 
carefully carried out, provide a good 
possibility of approaching the prob- 
lems of differentiation between genet- 
ic and environmental factors in the 
etiology of MS. So far, no comprehen- 

sive clinical studies, complemented by 
MRI and neurophysiologic examina- 
tions, based on epidemiologic series 
have been published. We examined in 
detail all available same-sex Finnish 
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twin pairs with MS collected from the 
nationwide twin register. The present 
study i is based on data from the begin- 
ning of the 1980s in order to include a 
more prolonged follow-up for the 
pairs. The total MS frequency in this 
twin series® corresponds well to that 
in the general Finnish population, on 
which reliable epidemiologic data are 
available dating to the 1960s.!23 

The findings of the neurologic 
examinations performed by two neu- 
rologists correspond well with each 
other. The distributions of the disease 
form, mean disability, and progres- 
sion did not differ from those of the 
general population of Finnish pa- 
tients with MS as indicated by the 
data in Table 1. 

The sensitivity of MRI and evoked 
responses in the diagnostic evaluation 
of suspected MS has been proved in a 
number of studies.*'*'* We! recently 






carried out a comparative study on 
patients who more than ten years 
earlier had gone through acute optic 
neuritis but had no anamnestic symp- 
toms or clinical signs of more wide- 
spread demyelination. That study 
showed the superiority of a low-field 
MRI to evoked responses in diagnos- 
ing silent cerebral demyelinated 
lesions. The SE technique, which is 
currently the best for screening 
patients with MS, shows MS plaques 
as areas of high-signal intensity due 
to the long T, time of the MS plaque. 
In respect to definite MS, the results 
in the present series are comparable 
with those in the above investigation. 
The MRI was abnormal in 92% of 
patients with clinically definite MS, 
whereas the corresponding rate for 
VERs was 79% and for BAERs only 
21%. Thus, if the results of clinical 
examinations and these tests are nor- 
mal, the probability of subclinical MS 
can be considered to be very low, 
although we could not analyze the 
cerebrospinal fluid of healthy pair 
members. 

In our study, the concordance rate 
was 29% in MZ pairs when taking the 
probable case of pair 4 into account; in 
contrast, the rate of discordance was 
100% in DZ pairs. This difference 
supports the significance of genetic 
factors in the occurrence of MS. In 
spite of careful studies, we only found 
one more concordant MZ pair in addi- 
tion to the data in the above epidemi- 
ologic series,’ in which all patients 
accepted fulfilled the criteria of defi- 
nite MS. The concordance rate in the 
present series corresponds well with 
that found in a recent Canadian twin 
study, in which probable, clinically 
definite, or laboratory-supported 
probable cases were accepted. It is to 
be observed that the authors did not 
present the proportional distribution 
of the cases among these groups.” 

A component linked to the HLA 
complex has been proposed as an 
important genetic predisposing factor 
in MS. In addition to A3 and B7 
alleles, the DR locus, especially the 
DR2 antigen, seems to show the rela- 
tively strongest association with MS. 
The frequency of DR2 has been shown 
to be very high among Finnish fami- 
lies with MS.” The frequency of DR2 
in the patients with MS in the present 
series is of the same magnitude and 
suggests that DR2 has some impact on 
the manifestation of MS, although it 
does not alone determine the risk of 
developing MS. Our study suggests 
the involvement of other factors, so 
far unknown, possibly determined by 
other chromosomes. However, our 
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findings do not mile out an environ- 
mental triggering factor. 
Tt was found that all twin pairs had 
lived together through at least their 
16 years, that is, through the 
iod considered to be important for 
the development of MS. The twin 
pairs mest probably closely share a 
common environment; a preliminary 
retrospective analysis of childhood 
events showed that both members of 
the pairs mostly had gane through the 
same infectious children’s diseases. 
In the epidemiologic evaluation of 
twin pairs with MS im Finland, we 
detected to eur surprise a significant 
overrepresertation of MZ pairs.’ We 
w then put forward a theory of genetic 
influence in explanation of this 
increased risk among MZ pairs, sup- 
pesing that a causative agent of MS 
could be enveloped virus. We suggest- 
ed that some identical blood group- 
associated genetic determinants 
might favor the development of MS in 
the MZ co-twin by promoting the 
transfer of viral infections to the co- 
twin in conditions in which no geneti- 
cally foreign material can exist in a 
viral envelope. Our discovery of a rel- 
atively high coneordance rate in MZ 


) pairs is in agreement with this theo- 


TY- 

` For methodologic reasons, it is dif- 
ficult te determine the exact concor- 
dance rate. Although in our series the 
mean duration of MS was 20 years and 
the minimum eizht years, some of the 
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healthy members probably yet carry 
some risk of developing MS, since the 
published data on occurrence age in 
concordant MZ pairs present consid- 
erable variations and all discordant 
MZ pairs and four DZ pairs still are 
under age 50 years. 


We thank the staff of the Clinical Neurosci- 
ences, Institute of Occupational Health, Helsinki, 
for skillful assistance. We are grateful to all 
patients and their relatives for their positive 
attitude to this work. Kimmo Aho, MD, offered 
valuable comments on the final form of the 
manuscript. 
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MIDAS REX® INSTITUTE 

| 2929 Race Street ¢ Fort Worth, Texas 76111 
800-433-7639 © 817-831-2604 

NOVEMBER 1988 - APRIL 1989 


CONFERENCE OBJECTIVES 


I. Surgeons will explore current concepts in boneworking through lec- 
tures, conferences, and clinical procedures on video. OR personnel will 
participate in the same activities. 


II. Surgeons will participate in hands-on workshops with advanced 
pneumatic instrumentation so their boneworking problems will be re- 
fined, expedited, and facilitated. OR personnel will participate in hands- 
on workshops as well as give particular attention to equipreent care and 
maintenance, so that when OR personnel have completec the course, 

they will have improved competence in OR support. 


III. Surgeons who have completed the symposium should be able to ap- 
ply immediately their amplified skills in the operating roor to do their 
bonework per se in the time delineated:+ 






| CRANIUMf?: Osteoplastic mporal flap, 14 min. è Posterior craniec- 
my, 45-60 sec. * Osteoplastic posterior craniotomy, 1-2 min. Ħ Free tem- 
1 po A] min. ‘se EnS 
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-Hemicraniotomy, 2 min. ° 


asteoplastic subdural buttons, 2 
tion anchors ¢ Cranioplasty. 


. S “Bh : 
_ CRANIOFACIAL, MAXILLOFACIAL}: Frontal e Mazxillectomy « 
| Zygomectomy * Orbital * Sup a0! Infra orbit e Mandibular resec- 
_ tion * Mandibular osteotomy"Mai r reduction ° Facial fractures ° 
ae a ela ae Suture holes. 
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ORL+: Mastoid in acoustic neuroma, 


fossa dissection. 


SPINE?: 4-Place 
_ osteophyte sae 


: seal teral fusions ¢ 
W Posterior interbe eh 0 £ 30 set. o Osteophyte 
| removals, 30 sec] # Harrin . 


T tion in situ, 2 mih] * Fusions — pósteñior and anterior » Disc and nerve 
_ root problems * Unroofing nerves.* Taking down old fusioas, 18 min. 
SN Faa U 
BIOPLASTICS#: Methylmethaerylate]— dissect, excise, shape o 
TEE pan P as" 
Polyethylene — abrade in situ, dissect, In situ, transect in situ, shape. 


ical fusion with 


















~ BIOMETALS?: (Superalloys, Titanium alloys, Stainless steels) Transect 
and shape in OR, 14 min.; in situ, 16 min. 


| +Procedural times refer to the actual time of running the instrument. 


Surgeons will be furnished sufficient materials and advice necessary for 
"any special procedure they may envision. Plastic, Craniofacial, Max- 

illofacial, and ENT problems will be explored according to the individual 
; wishes of the surgeons. 


CONFERENCE HOURS: Most conferences begin at 7:00 a.m. and end 
at 1:00 p.m., allowing for other activities in the afternoon ard evening. 


CREDITS: Each of these conferences qualifies for AMA-CME credit. 
FEE: Surgeon — US $965.00; Resident — US $585.00 (with tter from 
“| department head); All Operating Room Personnel (RN/ORT/PA/Other) — 
US $250.00. Enroll by check and letter. All enrollments and feepayments 
| are made through the Midas Rex Office in Fert Worth. 


For additional information, call or write. 
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“MODERN DISSECTION TECHNIQUES 
OF BONE, BIOMETALS, BIOCERAMICS, — 


AND BIOPLASTICS” 
(NEURO 700) ; 
NEUROSURGICAL >» 
SYMPOSIA/HANDS-ON WORKSHOPS 7 
ENT, Maxillofacial, Plastic and ORL Surgeons | 
should attend conferences for Neurosurgeons. | _ 


EXTENSION SITES 


PHOENIX, AR, NOV. 7-8-9. Cosponsored by Barrow 

Neurological Institute/St. Joseph’s Hospital and | 
Medical Center. (Immediately ing the first an- | si 
nual Barrow Neurological Institute Spine Workshop.) | i 
BOSTON, MA, NOV. 11-12-13 ¢ 19-20-21. Cospon- 

sored by Massachusetts General Hospital, D ‘he 
ment of Neurosurgery. (These conferences immediate- y 

ly precede and follow the “Neurosurgery Update” 4 
meeting sponsored by Harvard University.) | se 
NEWPORT, RI, NOV. 30-Dec. 1-2. Cosponsored by) 
Brown University, Department of Clinical Neuro- 
sciences, Program in Neurosurgery.’ | 
KEY WEST, FL, JAN. 18-19-20, 1989. Cosponsored 
by Memorial Medical Center, Savannah, Georgia. | : 








STEAMBOAT SPRINGS, CO FEB. 13-14-15. Co-| 
sponsored by The Department of Neurosur Uni- 

versity of Cincinnati Medical Center, Ma Neuro- i 

logical Institute, The Christ and Good Samaritan 

Hospitals.. 

ANAHEIM, CA, FEB. 16-17-18. FOR OR PERSON- 

NEL ONLY. (Immediately precedes the Association) | 

of Operating Room Nurses meeting.) A 

PARK CITY, UT, MAR. 1-2-3. Cosponsored by The 





Department of Neurosur. University of Cincinnati __ 
Medical Center, Mayfield Neurological Institute, The 


Christ and Good Samaritan Hospitals.) 5 

PHOENIX, AZ, MAR. 6-7-8. Cosponsored by Barrow i ja 
Neurological Institute/St. Joseph’s Hospital and | 
Medical Center. (Immediately precedes the Barrow 
Neurological Institute Symposium.) = 
CLEARWATER BEACH, FL, MAR. 19-20-21. 
Cosponsored by The University of South Florida Col- 
lege of Medicine, Division of Neurosurgery. $ = 
WASHINGTON, DC, MAR. 30-31-APR. 1. (Imme- _ 
diately precedes the American Association of Neuro- — 
logical Surgeons meeting.) 

PERMANENT SITES \ 
DALLAS/FORT WORTH, Home Office, 2929 ` 
Race Street, Fort Worth, Texas. — 

NEW YORK CITY, 115 East 61st Street, Lower ` 
Level. $ 

THE PALM BEACHES, 529 25th Street, West 
Palm Beach, Florida. 

CHICAGO, 728 West Algonquin Road, Arlington pe 
Heights, Illinois. 

LOS ANGELES/ANAHEIM, 625 West Katella, 
Unit 22, Orange, California. 

Hands-on workshops are held weekly in the perma- __ 
nent facility locations. For schedules of these courses. 
see permanent facility announcements elsewhere in 
this journal, or you may telephone to request a com- 4 
plete calendar of hands-on workshops. — A 
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Surgeons; 1,300 Neurosurgeons; 1,900 OR Personnel)!" S 
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Portrait 
of the Great American Investor 


She’s never in one place 
for long. Wherever the 
story takes her, she'll go. 
She invests her time in 
her work and her money 
in U.S. Savings Bonds. 
Ower 23 mi lion Americans like her invest 
in Savings Bonds. They are the Great 
American Investors. People everywhere 
are discovering that Bonds have changed. 
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competitive rates, like 
money market accounts. 
And they're free from 
state and local income tax. 


Bonds are easy to buy. 
You can purchase them 
at most banks or though Payroll Savings 
at work. So, whether you are investing $25 
or $5000, buy U.S. Savings Bonds. The 
Great American Investment. 


When held five years or more, Bonds pay& Find out more, call 1-800-US-BONDS. 








Bemcs held less than five years earn a lower rate. 
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Cerebral Magnetic Resonance Imaging Findings 


in Multiple Sclerosis 


Relation to Disturbance of Affect, Drive, and Cognition 


F. M. Reischies, MD; K. Baum, MD; H. Brau, MD; J. P. Hedde, MD; G. Schwindt 


è Forty-six patients with multiple scle- 
rosis were rated with respect to their 
psychologic symptoms, and magnetic 
resonance imaging was performed. A sig- 
nificant correlation between the cerebral 
multiple sclerosis manifestations and the 
psychologic scores was found. The peri- 
ventricular and frontal lesions seem to be 

most important lesions for the psy- 
chologic symptoms of patients with multi- 
ple sclerosis. 

(Arch Neurol 1988;45:1114-1116) 


Ne satisfactory correlation between 

magnetic resonance imaging 
(MRI) findings and the neurologic 
symptoms in patients with multiple 
sclerosis (MS) has been found. It is 
believed that most of the cerebral 
lesions might be clinically silent.’ 
However, there has long been a 
hypothesis that psychologic symp- 
toms, which are—according to almost 
unanimous clinical experience—found 
quite frequently, are related to the 
cerebral manifestations of MS.** The 
aim of our study was to find out 
whether there is a correlation 
between psychologic findings, like dis- 
turbance of affect, drive, and cogni- 
tion, and the lesions detected by MRI, 
and which kind of lesion is more likely 
to be associated with psychologic dis- 
turbances. 


SUBJECTS AND METHODS 


We investigated 46 inpatients suffering 
from an acute exacerbation of MS (impair- 
ment, see Table). All were examined neuro- 


logically including cerebrospinal fluid 
analysis, electroencephalogram, visual 
evoked potentials and somatosensory 


evoked potentials. Eleven patients showed 
the first manifestation of the illness, but 
the diagnosis of MS was “probable” 


Accepted for publication March 21, 1988. 
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according to the McDonald and Halliday 
criteria.© Most patients had a low or mod- 
erate degree of disability. No patient was 
clinically demented. The data are shown in 
the Table. 

To assess those psychologic symptoms 
that are known to be common in MS, we 
applied five 7-point scales with the anchor 
points no, 0; moderate, 3; and great, 6; dis- 
turbance for the symptoms depressed 
mood, euphoric mood, irritability, reduc- 
tion of drive, and disorder of judgment. La- 
bility of affect was scored for the extent of 
the occurrence of depressed and euphoric 
mood simultaneously (Fig 1). The neurolo- 
gists who were treating the patients rated 
the degree of psychologic disturbance of the 
current mental state. The neurologists were 
trained in psychiatry and, furthermore, 
investigated acute psychiatric inpatients 
regularly. Although no standardized psy- 
chiatric interview was used, the psychiatric 
investigation of the patients included all 
psychopathologic items necessary for stan- 
dard psychiatric assessment. The rating of 
depressed and euphoric mood, irritability, 
reduction of drive, and disorder of judg- 
ment was done according to German psy- 
chopathologic definitions. 

Satisfactory agreement was reached 
between the two raters; no (or only slight) 
differences, at most two points, were found 
in about 90% (81% to 94%) of the rat- 
ings. 

The MRIs (magnetome 0.35 Ts, SE 1600/ 
35 ms, and SE 1600/70 ms; multiple slice 
technique, slices of 10 mm thickness) were 
analyzed by two observers (K.B. and G.S.), 
in most cases “blind” in regard to the 
psychologic ratings. A lesion was regarded 
as nonperiventricular if there was definite- 
ly normal signal density between the lesion 
and the ventricular space. The diameter of 
the nonperiventricular lesions was mea- 
sured and the approximate brain volumes 
involved were computed. The anatomic 
location of the lesion with respect to the 
cerebral lobes was determined. The peri- 
ventricular lesions were analyzed by mea- 
suring the maxima! distance with regard 
to the ventricular space, which the lesion 
reached, and scored on a scale of 0 to 3.’ 

Pearson’s correlations between the psy- 
chologic ratings and the amount of nonper- 
iventricular lesions as well as the amount 
of periventricular lesions were calculated. 
In a first step, the sum of the different 
psychologic scores (total score) was ana- 
lyzed to find out if there is any clinical- 
MRI relationship. 


RESULTS 

Only one patient displayed no peri- 
ventricular pathologic findings in the 
MRI, 29.4% had periventricular 
lesions of a severity of one, and the 
rest of the patients achieved a score of 
2 and 3. Most patients had one to three 
nonperiventricular lesions (31.4%) 
and 3.9% had no nonperiventricular 
lesions, 23.5% had four to six such 
lesions, 25.5%, seven to nine lesions, 
and 15.7% had ten or more nonperi- 
ventricular lesions. 

The proportion of severe psycholog- 
ic findings in our patients is summa- 
rized in the Table. Impairment of 
judgment and reduction of drive 
appeared to be less frequent. 

Patients having few cerebral white 


matter lesions apparently exhibit few’ ~ 


psychologic symptoms. Figure 1 
shows a patient suffering from a 
slightly depressed mood. His MRI 
revealed only one small periventricu- 
lar lesion. Patients with a euphoric 
mood often display impaired judg- 
ment also, as shown for one patient in 
Fig 2. On the MRI extensive periven- 
tricular and frontal lesions are 
found. 

Summing up the psychologic scores 
(total score), one can see that there is 
a correlation between the extent of 
periventricular lesions and the total 
score (r= .49, P < .001). On the one 


hand, none of the patients with a high , 
total score (>10) has a low degree of ¥ 


periventricular lesions (score 1). Nine 
of those patients with a high total 
score exhibited a high degree of peri- 
ventricular manifestation (score 3). 
On the other hand, nine of these 
patients who exhibited a low total 
score (<4) achieved a low score of the 
periventricular manifestation (score 
1), and two achieved a score of 3 
(Fisher’s exact p-test, P = .0005; only 
one patient achieved a score of 0 for 
the degree of periventricular lesions). 
The extent of nonperiventricular 
lesions correlates with the total score 
of psychologic symptoms (r = .32, 
P <.05). 

To investigate the importance of 
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Psychopathology, % 


Multiple Sclerosis 
so rv oOO' —_—_—_—_————————— SS 
Reduction of Lability of 


Impairment of 


Patient No. Impairment 
Judgment Irritability Drive 


(F)/Age, y Duratien, y Pedersen 


46(29)/ 39.70 
t 11.98 


* Score less then 3: in the case of lability of affect, as a derived item, score less than 2. 


Euphoria Depression 


Irritability Euphoric Depressed Disorder of 
Mood Mood Judgment 





Fig 1.—Psychopathologic pattern (two raters) of a patient with multiple 
sclerosis in a slightly depressed mood. Magnetic resonance imaging 


reveals only small periventricular lesion. 


Fig 2.—Psychopathologic pattern (two raters) of a patient with multiple 
sclerosis in predominant euphoric mood and exhibiting disorder of 
judgment. Magnetic resonance imaging reveals massive periventricular 
lesions and frontal white matter involvement. 
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lesions for psychologic symptoms (to- 
tal score), we compared patients 
exhibiting large lesions in a particular 
region (>200 mm?) with those without 
detectable lesions in that region. The 
effect of lesions in the frontal 
(n = 14), parietal (n = 8), and tempo- 
ral (n = 3) lobes is shown in Fig 3. The 
effect of the lesions turned out to be 
significant for the frontal lobe only 
(analysis of variance F,» = 9.42, 
P < .01, the slight difference observed 
for parietal lesions is not significant 
F2 = 0.93). 

Regarding the individual psycho- 
logic symptoms, we found a signifi- 
cant effect of the extent of the peri- 
ventricular pathologic condition 
(comparing patients having a score of 
1 with patients having a score of 3) on 
lability of affect (F3 = 7.45, P < .025) 
and disorder of judgment (F,» = 
13.34, P < .01). Smaller but significant 
effects were also shown for euphoric 
(Fiz = 4.40, P < .05), and depressed 
mood (F2 = 5.23, P < .05). The extent 
of the nonperiventricular lesions 
(comparison of patients with 0 to 99 
mm’? and patients with more than 500 
mm? of approximated involved brain 
volume) appears to be related to the 
disorder of judgment only (F2 = 5.64, 
P < .05); no other comparison reached 
statistical significance. The severity 
of clinical impairment (Pedersen 
scale*) correlates with the total score 
(r= —.59, P < .001). The psychologic 
symptoms (total score) were indepen- 
dent of which side of the brain the 
Pa Ee ERY occurred in. 


COMMENT 


We found a correlation of psycho- 
logic symptoms with cerebral mani- 
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Fig 3.—Psychopathologic findings (total score) shown for patients 
having neither detectable nor large isolated lesions in frontal, parietal, 
or temporal lobe. Only lesions in frontal location appear related to 


psychopathology. 


festations of MS. The periventricular 
and nonperiventricular frontal lesions 
seem to be most important. Assessing 
the different psychologic symptoms, 
disturbance of judgment and lability 
of affect show a close relationship to 
the cerebral lesions of patients with 
MS. Although irritability is found 
very frequently in our patients, no 
relevant cerrelation has been found 
between this and the brain lesions. 
Other factors like personality traits 
or reactions to the disability and the 
hospital environment probably deter- 
mine this symptom. The severity of 
the predominantly neurologic disabil- 
ity (Pedersen scale) correlates with 
the psychologic findings. In a multiple 
regression analysis, the effect of the 
extent of the periventricular MRI 
lesions on the psychologic symptoms 
turned out to be still significant, inde- 
pendent of the effect of the Pedersen 
scale (F’,,. = 4.29, P < .05). One must 
keep in mind, however, that the neu- 
rologic symptoms can in part be 
caused by MS lesions, which evoked 
both psychologic and neurologic 
symptoms. 

We were only interested in the psy- 
chologic symptoms besides dementia,’ 
which are reported to be common in 
MS. Therefore, we cannot make any 
statement about the influence of cere- 
bral MS lesions on possible defects 
like aphasia, agnosia, or apraxia, 
which need to be assessed by neuro- 
psychologic testing. 

We are aware of the methodologic 
problems involved in the rating of 
psychologic symptoms, but euphoria, 
disorder of judgment, and lability of 
affect are assessable only very poorly, 
or not at all, by objective means. 

The finding of disturbed affective 


control and disorder of judgment can 
be explained on one hand by lesions of 
the limbic structures, like the fornix 
or striae terminales, and additionally 
by a frontal lobe syndrome. On the 
other hand, it can be explained by a 
disconnection of multiple brain areas 
by lesions of long intrahemispheric 
commissures and the corpus callo- 
sum. 


We regard our data as preliminary | 


evidence for a relationship between 
the psychopathologic symptoms typi- 
cal for MS and the cerebral manifes- 
tations of the disease. 
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Familial Oculoleptomeningeal Amyloidosis 


Report of a New Family With Unusual Features 


Ryan J. Uitti, MD; Jeffrey R. Donat, MD; B. Rozdilsky, MD; Ralph J. Schneider, MD; Arnulf H. Koeppen, MD 


@ A family had a dominantly inherited 
amyloid angiopathy that involved the 
meninges of the brain and spinal cord, 
retina, vitreous humor, peripheral nerves, 
and systemic organs. Clinical features 
included hemiplegic migraine, periodic 
obtundation, psychosis, seizures, intra- 
cerebral hemorrhage, myelopathy, visual 
impairment, deafness, and peripheral 
neuropathy. Pathological findings con- 
sisted of amyloid deposition in the lep- 
tomeningeal and retinal vessels, in the 
vitreous humor, and in perivascular tissue 
throughout the body. Evaluation of the 
amyloid showed it to be a transthyretin 
(prealbumin). A brief course of plasma- 
pheresis produced a short-lived de- 
creased concentration in circulating 
transthyretin. 

(Arch Neurol 1988;45:1118-1122) 


number of familial forms of amy- 

loidosis that involve the nervous 
system have been described.'* We 
describe an Italian family with an 
unusual form of amyloidosis that was 
manifested by hemiplegic migraine, 
periodic obtundation, psychiatric 
symptoms, seizures, intracerebral 
hemorrhage, visual impairment, deaf- 
ness, myelopathy, and polyneuropa- 
thy. 
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REPORT OF CASES 

Case 1.—This patient was the twin 
brother of patient 2 and the uncle of 
patient 3. At the age of 28 years, he com- 
plained of recurring headaches associated 
with nausea and vomiting. At the age of 31 
years, he had difficulty with walking and 
urinary frequency. Two years later, he was 
deaf in the left ear, blind in the left eye, 
and numb on the right side of his body. At 
the age of 37 years, his mental capacity had 
deteriorated. He also had a cataract in his 
left eye and a right-sided Horner’s syn- 
drome; his speech was dysarthric; and he 
had a spastic paraparesis and ataxia, and 
was wheelchair bound. At this time, a 
myelogram showed irregular moth-eaten 
and serpentine filling defects from T-6- 
T-12. One year later, he had developed a 
spastic quadriplegia. At the age of 40 
years, he was confused and had dysphagia 
and dysarthria. He also exhibited bilateral 
cataracts, bilateral nerve deafness, atro- 
phy and fascieulation of the tongue, weak- 
ness and wasting of the intrinsic muscles 
of the hand, and paraspinal atrophy. He 
was admitted to the hospital and died 
three weeks later of respiratory failure. 

A general autopsy showed pulmonary 
hemorrhages, chronic pyelonephritis, and 
cardiac hypertrophy and dilatation. Gross 
examination of the nervous system 
revealed a diffusely atrophied brain (1170 
g) and a large, flattened membrane that 
corresponded to an organized hematoma in 
the left occipital region. The entire pia- 
arachnoid that covered the cerebral hemi- 
spheres, cerebellum, and spinal cord, 
showed angiomatous thickening. Histolog- 
ically, these formations disclosed amyloid 
angiopathy and scanty lymphocytosis. The 
spinal cord itself was diffusely atrophic 
with gliosis (Fig 1). The cerebral and cere- 
bellar cortex showed patchy superficial 
foci of atrophy (Fig 2). 

Case 2.—This patient was the twin sister 
of patient 1 and mother of patient 3; she 


developed headaches associated with nau- 
sea, vomiting, and paresthesias in her 
teens. At the age of 31 years, she saw a 
physician because of numbness in both legs 
and urinary frequency. Five years later, 
she had progressive weakness and hyper- 
reflexia that affected her legs more than 
her arms. Two myelograms and an electro- 
encephalogram (EEG) at that time were $ 
normal. At the age of 37 years, she had 
horizontal and vertical nystagmus, a left- 
sided Horner’s syndrome, extensor plantar 
responses, and facial weakness. Soon after- 
ward, she complained of urinary inconti- 
nence. At the age of 47 years, she under- 
went bilateral carpal tunnel surgery. A 
year later, she awoke one morning and 
found that she was incontinent of urine 
and unable to move her legs. There was 
total paralysis of the left leg and severe 
weakness in the right leg. This weakness 
gradually improved. At the age of 49 years, 
her hands were stiff, and she experienced 
pain and numbness in them. She also noted 
that she would burn her hands and fore- 
arms without feeling any pain. During the 
next two years, she noticed difficulty in 
finding words and a deterioration in her , 
memory. 

At the age of 51 years, she was admitted 
to our institution for evaluation. She was 
alert and able to manage for herself, but 
walked with a crutch. Her speech was 
mildly dysarthric, and she made paraphas- 
ic errors. There was wasting and weakness 
of the thenar muscles bilaterally. While 
the right leg had normal strength, the left 
leg was spastic and weak. Deep tendon 
reflexes were diffusely hyperactive. There 
were bilateral extensor plantar responses. 
Sensation to pinprick was impaired over 
both hands, as well as the right leg and 
trunk up to the lower thoracic region. Joint 
position sensation was impaired in the left 
toes. While sharp/dull and hot/cold dis- 
crimination were present in the hands, the 
patient could readily immerse her fingers 
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inte hot-water without any feeling of dis- 
comfort. 

Uncorrected visual acuity was 20/25 OD 
and 20/25+ @S& With refraction only, her 
left eye improved. Her eyes showed white 
patehes in the posterior fundus suggestive 
o? cotton woal spots and short segments of 
white vessel sheathing on both arterioles 
and venules suggestive of a vasculitis. On 
fucrescein angiography some of these 
lesions teaked dye. Some of the smaller 
vessels were tortuous. Over the left disc 
taere was a gauzy haze in the vitreous 
(Color Fig 1) 

The fdllowime investigative results were 
found: proteinuria, 0.05 g/d; no Bence 
Jones protein; cerebrospinal fluid (CSF) 
protein level, 0.62 g/L; electrocardiogram, 
first-degree atrioventricular block; two- 
dimensienal echocardiogram, multigated 
cardiac scan, aad technetium Tc 99m pyro- 
phosphate scan, abnormalities consistent 
with a diagnosis of cardiac amyloidosis; 
vsual evoked response, P100 latency 
slightly above the upper limit of normal in 
the right eye and normal in the left eye; 
EEG, nonspecilic left temporal abnormali- 
ty; computed tomographic contrast- 
enhanced scan. low-density area in left 
temporal region thought to be consistent 
with ar old infarct; nerve conduction 
scudies, bilateral earpal tunnel syndrome, 
r ght ulnar nerve slowing, and absent gal- 
vanic sin response; and normal brain- 
stem auditery evoked response and 
somatosensory evoked response. Biopsy 
specimens of gingiva, fat, and fibrous tis- 
sue from the carpal tunnel demonstrated 
amyloid. 

At the age of 52 years, her condition had 
further deteriwrated. At this time, her 
main complaints were increasing hand and 
leg weakness, causing an unsteady gait, 
and poor visioa. Additionally, her speech 
hac beeome noticeably less intelligible 
because of an enlarging tongue. Vitreous 
opacities were aow seen in both eyes. Bilat- 
eral vitrectomies were performed, and the 
specimens showed amyloid. Her visual acu- 
ity subsequently improved from 20/400 OU 
to 20/40 bilaterally. 
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Fig 1.—Case . Lower thoracic spinal cord at level of maximum 
compression showing severe atrophy and gliosis. Note marked menin- 
geal thickening with amyloid deposits (hematoxylin-eosin, original 


Analysis of blood samples revealed the 
presence of an anomalous transthyretin 
(prealbumin). Three plasmapheresis ex- 
changes (of approximately 2 L each time) 
during a one-week period were performed, 
and transthyretin concentrations were 
measured (employing a radial immunodif- 
fusion technique according to Mancini et 
al’) as shown in Fig 3. 

Case 3.—This patient was the son of 
patient 2 and nephew of patient 1. He hada 
history of hemiplegic migraine and sei- 
zures in his teenage years. In his early 20s, 
he had multiple admissions to hospitals 
with alternating hemiparesis or psycho- 
sis. 

At the age of 28 years, he was found 
unconscious at home with a left hemiple- 
gia, decerebrate posturing, and bilateral 
extensor plantar responses. A computed 
tomographic scan revealed a large intra- 
cerebral hematoma in the right postero- 
frontal region. A craniotomy and evacua- 
tion of the hematoma was carried out, and 
a biopsy specimen of the brain was taken. 
Pathological examination of the cerebral 
cortex and leptomeninges showed exten- 
sive amyloidosis in the pia-arachnoid, with 
the arteries and arterioles thickened by 
amyloid material. 

Soon after the surgery, the patient’s con- 
dition began to improve and he was able to 
talk. However, he began to have tonic-clonic 
seizures and experienced cycles of alternat- 
ing alertness and unresponsiveness. 

Biopsy specimens of the gingiva, sural 
nerve, and gastrocnemius muscle showed 
amyloid deposition. A right-sided posterior 
iliac spine bone marrow biopsy specimen 
showed focal hypoplasia and interstitial 
hyaline deposits. 

Nerve conduction studies showed diffuse 
abnormalities that consisted of low-ampli- 
tude motor responses, with only mild slow- 
ing and normal sensory potentials. A renal 
ultrasound examination and a two-dimen- 
sional echocardiogram showed no abnor- 
malities. Multiple EEGs showed diffuse 
abnormalities. 

The patient continued to suffer from 
occasional tonic-clonic seizures. He under- 
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stood verbal commands and would move 
his right arm and wiggle his toes on the 
same side. His neck was rigidly extended. 
There continued to be episodes of unre- 
sponsiveness. Finally, at the age of 29 
years, 13 months after his intracerebral 
hemorrhage, he died due to respiratory 
failure. 

An autopsy revealed evidence of early 
generalized atherosclerosis, acute suppu- 
rative pyelonephritis, and acute broncho- 
pneumonia. Histologically, the myocardi- 
um disclosed substantial deposition of 
interstitial homogeneous pink material 
with fibrous expansion of perivascular 
areas. This material stained positively for 
amyloid. Amyloid was also noted within 
the walls of small coronary arteries and 
arterioles. Some of the pulmonary vessels 
displayed focal areas of staining for amy- 
loid. Congo red-positive material was also 
found in many of the blood vessels of the 
muscularis externa and submucosa of the 
alimentary tract. No amyloid was found in 
the liver. The panereas showed amyloid 
deposits in blood vessel walls. The kidneys 
were grossly sclerotic with many mononu- 
clear inflammatory cells. Amyloid was 
found in most of the blood vessels of the 
testes and to a slight degree in the intersti- 
tial tissue. There was generalized hyper- 
plasia of the vertebral bone marrow. Amy- 
loid was present in the arteries and arteri- 
oles, interstitial connective tissue, and 
nerve fibers of skeletal muscle. 

The brain weighed 1300 g. In most areas, 
the leptomeninges were yellowish, moder- 
ately thickened, and friable; they would 
break and flake off when attempts were 
made to strip them from the cortical sur- 
face. Coronal sections of the brain showed 
no gross abnormalities, except for slight 
uniform ventricular dilatation (Color Fig 
2). Several regions of the pia-arachnoid 
showed thick infiltration by a “sugar- 
icing” type of material that was yellowish 
and had a soft consistency. Spo thick- 
ening of the cord’s leptonen arain 
with the yellowish brown discoloration, 
was visible throughout its entire length 
(Color Fig 3). 
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Color Fig 1.—Case 2. Left, Fundus photograph of right eye showing perivascular infiltration of small segments of retinal 


vessels. Some involved vessels show abnormal configuration. Right, Fluorescein angiogram of view shown at left 


demonstrating hyperfluorescence at sites of infiltra-ion. 





Color Fig 2.—Case 3. Coronal section of brain at level of pineal body 
showing yellow discoloration of leptomeninges and ependymal surface 
of third ventricle. (Note plaquelike thickening over right parasagittal 
cerebral cortex.) 
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Color Fig 4.—Case 3. Heavy deposits of amyloid in vessel walls and 
concentric laminae formations around arachnoid trabeculae: latter 
display phenomenon of ‘‘Maltese crosses” under polarized light 
(Congo red, original magnification X150). 


Color Fig 3.—Case 3. External surface of spinal cord showing 
thickened, yellowish-brown, spongy leptomeninges, especially over 
lumbosacral segments. 





Color Fig 5.—Case 3. Retina under polarized light showing amyloid 
deposits (Congo red, original magnification X200). 
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+ Fig 4.—Case 3. =lectron micrograph showing endoneurial amyloid deposit (original magnification 
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Histologicalls the thickened portions of 
the pia-arachne< overlying the sulci of the 
cerebral cortex showed a heavy deposit of 
hcmogeneous, amorphous, proteinaceous 
material that was sparsely infiltrated with 
lymphocytes anSimacrophages but no plas- 
ma cells. This material stained negatively 
or only palely sith Congo red. In other 
areas, the thick-ned leptomeninges showed 
a heavy meshwerk of strands and trabecu- 
la2 composed efacellular fibr_llary materi- 
al that stained strongly posizive for amy- 
loid. At all levels of the pia-arachnoid, 
skort strands = plaquelike formations, 
occasionally with concentric laminae, were 
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seen that displayed typical amyloid bire- 
fringence with Cengo red staining under 
polarized light (Color Fig 4). Electron 
microscopy demonstrated the characteris- 
tic straight, nonbranching amyloid fibrils, 
with diameters ranging from 5 to 15 nm 
(Fig 4). All blood vessels within the suba- 
rachnoid space were heavily infiltrated by 
amyloid, but the positive staining extended 
only a short distance into the cerebral 
cortex. Medium and large blood vessels in 
the pia-arachnoid demonstrated amyloid 
deposition that was limited to adventitial 
layers of the vessel, with sparing of the 
intimal and medial layers. The choroid 
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plexus, including the entire thickness of 
blood vessel walls, was heavily infiltrated 
by amyloid. In the spinal cord, amyloid 
infiltration of the pia-arachnoid was abun- 
dant along the subpial surface of the cord 
immediately under the meninges. The 
blood vessels about the spinal cord were 
markedly infiltrated with amyloid but only 
in the subarachnoid space. There was 
superficial demyelination of the spinal 
cord under the soft meninges. Histological 
examination of the right eye showed the 
presence of amyloid deposits within the 
walls of the vasculature and small plaque- 
like formations within the retina (Color 
Fig 5). 
COMMENT 


Three members of an Italian family 
suffered from neurological disease 
that involved the brain, spinal cord, 
and peripheral nerves. Amyloid depo- 
sition was found both in the pia- 
arachnoid and meningeal vasculature 
of the cerebrum and spinal cord. The 
pattern of disease in this family was 
consistent with a dominant mode of 
inheritance. Both deceased patients 
had intracerebral hemorrhages. Spi- 
nal cord disease resulted from com- 
pression by amyloid deposits, hemor- 
rhages, and ischemia. The retinal ves- 
sels were also shown to be involved in 
patients 2 and 3. 

Amyloid deposition was not limited 
to the central nervous system in this 
family. The bilateral carpal tunnel 
syndrome in patient 2 was due to 
nerve compression by amyloid deposi- 
tion. Vitreous opacities found in 
patient 2 were shown to be positive for 
amyloid. Marked tongue enlargement 
in patient 2 undoubtedly represented 
amyloid deposition in that tissue. 
Patients 2 and 3 both showed gingival 
amyloid deposition, and patient 2 had 
findings consistent with cardiac amy- 
loidosis. Many other organs were 
infiltrated with amyloid material as 
shown in the complete autopsy of 
patient 3. The majority of the amyloid 
appears to have been concentrated in 
the walls of the vasculature. 

Familial amyloid polyneuropathy, 
the most common familial amyloid- 
osis with nervous system involvement, 
usually spares the central nervous 
system.’ A study of one kinship with 
familial amyloid polyneuropathy, 
however, has shown severe thickening 
of the leptomeninges due to amyloid- 
osis.° 

The commor. sporadic variety of 
cerebral amyloid angiopathy typically 
affects elderly persons (ranging from 
8% at the age of 70 years tg almost 
60% over the age of 90 vea Gre- 
bral amyloid angiopathy is not associ- 
ated with significant systemic vascu- 
lar amyloidosis.’ 
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Familial cerebral amyloid angiopa- 
thy has also been documented. Two 
families, one from Iceland? and one 
from the Netherlands,’ with members 
who died at an early age of cerebral 
hemorrhage, were found to have amy- 
loid deposits in the walls of their 
cerebral vessels; however, these 
patients did not have amyloid deposi- 
tion elsewhere in the body.’ It has 
been shown that the basic abnormali- 
ty in this patient group is in the 
metabolism of an alkaline micropro- 
tein called ‘“‘y-trace,” which is found 
in abnormally low concentrations in 
the CSF." 

Three families with oculoleptome- 
ningeal amyloidosis (OLMA) that 
involved the central nervous system 
and the eyes have also been 
described.'""? In these families, amy- 
loid deposition was discovered in the 
perineural vasculature and intersti- 
tium of the cranial and spinal roots 
and ganglia, as well as the subarach- 
noid vessels, leptomeninges, and 
under the ependyma. However, intra- 
cranial hemorrhage and significant 
systemic amyloidosis were not seen. 
The amyloid deposition within the eye 
has usually taken the form of vitreous 
opacities. 

The family in our study is most 
similar to the kinships that were 
described as having familial OLMA. 
The family shares various features in 
common with this condition: a domi- 


1. Goren H, Steinberg MC, Farboody GH: 
Familial oculoleptomeningeal amyloidosis. 
Brain 1980;103:473-495. 

2. Gudmundsson G, Halgrimsson J, Jonasson 
TA, et al: Hereditary cerebral haemerrhage with 
amyloidosis. Brain 1972;95:387-404. 

3. Wattendorff AR, Bots GTAM, Went LN, et 
al: Familial cerebral amyloid angiopathy pre- 
senting as recurrent cerebral haemorrhage. 
J Neurol Sci 1982;55:121-135. 

4. Koeppen AH, Mitzen EJ, Hans MB, et al: 
Familial amyloid polyneuropathy. Muscle Nerve 
1985;8:733-749. 

5. Juliao OF, Queiroz LS, Lopes de Faria J: 
Portuguese type of familial amyloid polyneuro- 
pathy. Eur Neurol 1974;11:180-195. 
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nantly inherited pattern, seizures, 
periodic obtundation, hemiplegic epi- 
sodes, semsory disturbances, head- 
aches, vitreous opacities, and exten- 
sive amyloidosis of the leptomeninges 
and the subarachnoid vessels. The 
family differs in that, while previous- 
ly described kinships of OLMA were 
affected symptomatically in the 4th, 
5th, or 6th decades, our members were 
affected during the first and second 
decades, with two of the three 
patients dying by the age of 40 years 
with massive intracerebral hemor- 
rhage. We also found evidence of reti- 
nal angiopathy not previously de- 
scribed in other kinships. The family 
in our study also showed symptomatic 
evidence of systemic amyloidosis (an 
enlarged tongue, cardiac amyloidosis, 
peripheral nerve entrapment syn- 
dromes, etc), a feature likewise not 
reported in previous kinships. While 
the type of amyloid has not been 
specified in other kinships, we note 
the amyloid in our family to be a 
transthyretin. 

Most of the familial amyloids pre- 
senting as neuropathies are found to 
be of the prealbumin or transthyretin 
type (so named because of its ability 
to transport thyroxine and retinol). 
Cerebral amyloid angiopathies have 
never been shown to have a transthy- 
retin type of amyloid material. 

Transthyretin is produced by the 
choroid plexus and the liver and, 
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hence, is present in both the CSF and 
plasma. There has been some discus- 
sion as to the source of anomalous 
transthyretin in familial amyloid 
polyneuropathy.” We believe that, at 


least as far as deposits in the pia--~ 


arachnoid blood vessels in our cases 
are concerned, the transthyretin 
appears to be CSF derived, as both 
intimal and medial layers of larger 
caliber blood vessels tend to be com- 
pletely spared, while adventitial lay- 
ers are heavily infiltrated. On the 
other hand, all layers of blood vessels 
within the choroid plexus are diffuse- 
ly infiltrated. 

Finally, we report an attempt to 
treat amyloid with plasmapheresis. 
Unfortunately, this effort to reduce 
the amount of circulating precursor 
produced only a short-lived response. 
Nevertheless, a more long-term plas- 
mapheresis regimen should be carried 
out before passing final judgment on 
this mode of treatment. In retrospect, 
we believe that because the anoma- 
lous transthyretin found in the lep- 
tomeninges is most likely CSF 
derived, plasmapheresis would proba- 
bly not be beneficial in slowing the 
progression of neurological disease. 
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ORAP™ 


(pimozide) Tablets a 


INDICATIONS AND USAGE 
ORAP (pimozide) is indicated for the suppression of motor and ohonic tics in patients 
with Tourette's Disorder who have failed to respond satisfactorily to standard treatment. 
ORAP is not intended as a treatment of first choice nor is it intended for the treatment for 
tics that are merely or cosmetically troublesome. ORAP should be reserved for 
use in Tourette's Disorder patients whose development and/or daily life function is 
severely compromised by the presence of motor and phonic tics. 
Evidence supporting approval of pimozide for use in Tourette's Disorder was obtained 
in two controlled clinical investigations which enrolled patients between the ages of 8 and 
53 years. Most subjects in the two trials were 12 or older 


CONTRAINDICATIONS 

1- ORAP (pimozide) is contraindicated in the treatment of simple tics or tics other 
than associated withTourette’s Disorder. 

2. ORAP should not be used in patients taking drugs that may, themselves, cause 
motor and phonic tics (e.g., pemoline, methylphenidate and amphetamines) until 
Such patients have been withdrawn from these drugs to determine whether or not 
the drugs, rather than Tourette's Disorder, are responsible for the tics. 

3. Because ORAP prolongs the QT interval of the electrocardiogram it is 
contraindicated in patients with congenital long QT syndrome, patients with a 
history of cardiac arrhythmias, or patients taking other drugs which prolong the QT 
interval of the electrocardiogram (see DRUG INTERACTIONS). 

4. ORAP is contraindicated in patients with severe toxic central nervous system 
depression or comatose states from any cause. 

5.  ORAP is contraindicated in patients with hypersensitivity to it. As it is not known 
whether cross-sensitivity exists among the antipsychotics, pimozide should be 
to other antipsychotic drugs. 


WARNINGS 

The use of ORAP (pimozide) in the treatment of Tourette's Disorder involves different 
risk/Denefit considerations than when antipsychotic drugs are used to treat other 
conditions. Consequently, a decision to use ORAP should take into consideration the 
following: (see also PRECAUTIONS—Information for Patients). 
Tardive Dyskinesia A syndrome consisting of potentially irreversible, involuntary, 
dyskinetic movements may develop in patients treated with antipsychotic drugs. 
Although the prevalence of the syndrome appears to be highest among the elderly, 
especially elderly women, it is impossible to rely upon prevalence estimates to predict, at 
the inception of antipsychotic treatment, which patients are likely to develop the 


Given these considerations, antipsychotic drugs should be prescribed in a manner 
that is most likely to minimize the occurrence of tardive dyskinesia. Chronic 
antipsychotic treatment should generally be reserved for patients who suffer from a 
chronic iliness that, 1) is known to respond to antipsychotic drugs, and, 2) for whom 
alternative, equally effective, but potentially less harmful treatments are not available or 
appropriate. In patients who do require chronic treatment, the smallest dose and the 
shortest duration of treatment producing a satisfactory clinical response should be 
Sought. The need for continued treatment should be reassessed periodically 

if signs and symptoms of tardive dyskinesia appear in a patient on antipsychotics, 
drug discontinuation should be considered. However, some patients may require 
treatment despite the presence of the syndrome. 

(For further information about the description of tardive dyskinesia and its clinical 
detection, please refer to ADVERSE REACTIONS and PRECAUTIONS—information for 
Patients. 


drugs. 

muscle rigidity, altered mental status (including catatonic Signs) and evidence of 
cardiac dysrhythmias). Additional signs may include elevated ine phosphokinase, 
myoglobinuria (rhabdomyolysis) and acute renal failure. 

The diagnostic evaluation of patients with this syndrome is complicated In arriving at 
a diagnosis, it is important to identify cases where the clinical presentation includes both 
serious medical illness (e.g., pneumonia, systemic infection, etc.) and untreated or 
inadequately treated extrapyramidal signs and symptoms (EPS) Other important 
considerations in the differential diagnosis include central anticholinergic toxicity, heat 


Other Sudden, unexpected deaths have occurred in experimental studies of conditions 
other than Tourette's Disorder. These deaths occurred while patients were receiving 
Gosages in the range of 1 mg per kg. One possible mechanism for such deaths is 


PRECAUTIONS 

General ORAP (pimozide) may impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks, such as driving a car or operating 
machinery, especially during the first few days of therapy. 

ORAP produces anticholinergic side effects and should be used with caution in 
individuals whose conditions may be aggravated by anticholinergic activity. 

ORAP should be administered cautiously to patients with impairment of liver or 
kidney function, because it is metabolized by the liver and excreted by the kidneys. 

Antipsychotics should be administered with caution to patients receiving 
anticonvulsant medication, with a history of seizures, or with EEG abnormalities, because 
they may lower the convulsive threshold. It indicated, adequate anticonvulsant therapy 
should be maintained concomitantly. 
Laboratory M ECG should be done at baseline and periodically thereafter 
throughout dose adjustment. Any indication of prolongation of QT, interval 
beyond it of 0.47 seconds (children) or 0.52 seconds (adults), or more 
than the patient's origina! baseline should be considered a basis for stopping 
further dose increase (see CONTRAINDICATIONS) and considering a lower dose. 


Drug Interactions Because ORAP prolongs the QT interval r; the electrocardiogram, an 
additive effect on QT interval would be anticipated if administered with other drugs, such 


as phenothiazines, tricyclic antidepressants or antiarrhythmic agents, which prolong the 
QT interval. Such concomitant administration should not be undertaken (see 
CONTRAINDICATIONS), 

ORAP may be capable of potentiating CNS depressants, including analgesics, 
Carcinogenesis, Mutagenesis, Impairment of Fertility Carcinogenicity studies were 
conducted in mice and rats. In mice, pimozide causes a dose-related increase in pituitary 
and mammary tumors. 

When mice were treated for up to 18 months with pimozide, pituitary gland changes 
developed in females only. These ehanges were characterized as hyperplasia at doses 
approximating the human dose and adenoma at doses about fifteen times the madmum 
recommended human dose on a mg per kg basis. The mechanism for the induction of 
pituitary tumors in mice is not known 


In a 24 month carcinogenicity study in rats, animals received up to 50 times the 
maximum recommended human cose. No increased incidence of overall tumors or 
tumors at any site was observed in either sex. Because of the limited number of animals 
surviving this study, the meaning of these results is unclear. 

Pimozide did not have mutageric activity in the Ames test with four bacterial test 
strains, in the mouse dominant lethal test or in the micronucleus test in rats. 

Reproduction studies in animals were not adequate to assess all aspects of fertility 
Nevertheless, female rats administered pimozide had prolonged estrus cycles, an effect 
also produced by other antipsychotic drugs. 

Pregnancy Category C. Reproduction studies performed in rats and rabbits at oral doses 
up to 8 times the maximum human dose did not reveal evidence of teratogenicity. In the 
fat, however, this multiple of the human dose resulted in decreased 


ial 
Labor and Delivery This drug has no recognized use in labor or delivery. 

Nursing Mothers It is not known whether pimozide is excreted in human milk. 

many drugs are excreted in human milk and because of the potential for tumorigenicity 
and unknown cardiovascular effects in the infant, a decision should be made whether to 
discontinue nursing or to discontinue the drug, taking into account the importance of the 
drug to the mother. 


Pediatric Use Although Tourette's Disorder most often has its onset between the ages of 
2 and 15 years, information on the use and efficacy of ORAP in patients less than 12 
years of age is limited. 

Because its use and safety have not been evaluated in other childhood disorders, 
ORAP is not recommended for use in any condition other than Tourette's Disorder 


symptoms which, when first observed, were usually mild to moderately severe and 
usually reversible. 


extrapyramidal 
since they occur at relatively high coses and have been shown to disappear or become 
less severe when the dose is reduced Administration of antiparkinson drugs such as 
i hydrochloride may be required for control of 


: . The symptoms are persistent and in some patients 
appear irreversible The syndrome is characterized by rhythmical involuntary 
movements of tongue, face, mouth or jaw (e.g., protrusion of tongue, puffing of cheeks, 
puckering cf mouth, chewing movements). Sometimes these may be accompanied by 
involuntary movements of extremities and the trunk. 

There is no known effective treatment for tardive dyskinesia; antiparkinson agents 
usually do not alleviate the symptoms of this syndrome. It is suggested that all 
antipsychotic agents be discontinued if these symptoms appear. Should it be 
to reinstitute treatment, or increase the dosage of the agent, or switch to a different 
antipsychotic agent, this syndrome may be masked. 

it has been reported that fine vermicular movement of the tongue may be an early 
sign of tardive dyskinesia and if the medication is stopped at that time the syndrome may 
not develop. 


Clinical Trials The following adverse reaction tabulation was derived from 20 patients in 
a 6 week long placebo controlled clinical trial of ORAP in Tourette's Disorder. 

Fimozide Placebo 
iN = 20) (N= 20) 
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Because clinical investigational experience with ORAP in Tourette's Disorder is 
limited, uncommon adverse reactions may not have been detected. The physician 
Other Adverse Reactions In addition to the adverse reactions listed above, those listed 
below have been reported in U.S. clinical trials of ORAP in conditions other than 
Tourette's Disorder. 

Body as a Whole: Asthenia, chest pain, periortetal edema 

Cardiovascular/Respiratory. Postural hypotension, hypotension, hypertension, 
tachycardia, palpitations 


OVERDOSAGE 
In general, the signs and symptoms of overdesage with ORAP (pimozide) would be 
an exaggeration of known pharmacologic effects and adverse reactions, the most 
prominent of which would be: 1) ic abnormalities, 2) severe 
extrapyramidal reactions, 3) hypotension, 4) a comatose state with respiratory 
depression. 


metaraminol, phenylephrine 
Case of severe extrapyramidal reactions, antiparkinson medication should be 
administered. Because of the long hatf-ite of pimozide, patients who take an overdose 
Should be observed for at least 4 days As with ail drugs, the physician should consider 
contacting a poison control center for additional information on the treatment of 
overdose. 


HOW SUPPLIED 

ORAP (pimozide) 2 mg tablets, white, scored, imprint “LEMMON’ and “ORAP 2"-NDC 
0093-0187-01, bottles of 100. 
Dispense in tight, light-resistant containers as defined in the official compendium. 
Made in Canada 
Manutactured by: 
McNeil Pharmaceutical, (Canada) Ltd. 
Stoufivile, Ontario 4A 7x7 

Printed in USA 
Rev. A 6/88 


Manufactured for. 
LEMMON COMPANY 
Sellersville, PA © 8960 
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MIDAS REX® INSTITUTE 


Course Directors: Robert F. Spetzler, M.D.; Volker K. H. Sonntag, M.D.; 
Susan Mitchell, Ed.D.; Jim Stretch, Ph.D. 
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SYMPOSIUM FORMAT 


WORKSHOPS: The Midas Rex Hands-On Workshop will be held each day from 7:30 am to 1:30 pm. 
The workshop will emphasize a series of hands-on exercises, utilizing appropriate animal bones 
and skeletal bones for dissection in the cranium and spine. Methylmethacrylate and biometals, as 

they relate to neurosurgery, will also be considered. Distinguished guest lecturers will make pres- 

entations, and video tapes will be available. 


COURSE LOCATION AND ACCOMMODATIONS: The Pointe at Squaw Peak, 7677 North 16th 


a Pt ‘By invitation, this he Street, Phoenix, Arizona 85020. Phone: 602- 997-2626. Please make your room reservations 
=~ workshep precedes t directly with the hotel. 





paisa pore ENROLLMENT: Send ‘etter and check payable to “Phoenix Midas Rex Symposium”, 
imme Wonks hich 2929 Race Street, Fort Worth, Texas 76111. Phone 800-433-7639 or 817-831-2604. 

Spine hop kg Fee (US$): Surgeon $965.00; Resident $585.00 (with letter from Department Head); 

Begins an November 10. RN/ORT/Other $250.00 

The Midas Rex instrumenta- CREDIT: C.M.E. credit available 

tation will be available for use 

during the hands-on portions of Join the more than 6,700 enrollees who have completed 

the BNI Spine Workshop. Midas Rex Hands-On Workshops. (3,550 Orthopaedic 


Surgeons; 1,300 Neurosurgeons; 1,900 OR Personnel) 





You don’t have to be 
an American to die of a heart attack. 





* 
You also don’t have to overeat. Or the United States has the highest in- 
consume excess amounts of cho- cidence of heart attack in the world. 
lesterol. Or ignore high blood pres- At the American Heart Association, 
sure. Or smoke. But that’s what a we're trying to help Americans 
large segment of this country’s popu- change the way they live. And die. 
F lation does. And that’s one reason _ S 


j > American Heart Association WERE FIGHTING FOR YOUR LIFE 
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Increased Iofetamine I 123 Brain Uptake 
in Metastatic Melanoma 


James S. Nagel, MD; Masanori Ichise, MD; Stefan P. Mueller, MD; Keith A. Johnson, MD; 


Robert J. English, CNMT; William D. Kaplan, MD; Otmar Schober, MD; B. Leonard Holman, MD 


è Four of five patients with brain 
metastases from melanoma had in- 
creased iofetamine | 123 uptake in the 
region of the tumor deposits. A compari- 
son group of five patients with melanoma 
with no clinical or radiologic evidence of 
brain involvement and 46 of 47 patients 
without malignant melanoma but with 
known brain tumors of other histologic 
types had normal or decreased iofetam- 
ine | 123 brain uptake in the region of the 
tumor. An exception was one patient 
whose metastatic small cell lung cancer 
to the brain showed focally increased 
uptake. These findings suggest that cer- 
tain brain tumors such as melanoma are 
capable of selectively binding iofetamine 
I 123 because of specific chemical prop- 
erties of the radiopharmaceutical. In- 
creased uptake of iofetamine | 123 in 
brain lesions in a patient at risk for meta- 
static melanoma may be a useful aid to 
differential diagnosis. 

(Arch Neurol 1988;45: 1126-1128) 


[ cfetamine I 123 has been recently 

reported to be a brain perfusion 
imaging agent useful for the assess- 
ment of central nervous system (CNS) 
disorders.' Most brain tumors have 
decreased iofetamine I 123 uptake rel- 
ative to normal cortical tissue. 
LaFrance et al’ and Hill et al’ report- 
ed diminished iofetamine uptake in all 
of their patients with gliomas of the 
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brain despite the generally increased 
vascularity of that tumor type as com- 
pared with normal cerebral tissue. A 
case of increased iofetamine I 123 
uptake in a solitary brain metastasis 
of small cell lung carcinoma has been 
reported, however,‘ and Ell et al‘ have 
reported increased iofetamine I 123 
uptake in ene patient with an astrocy- 
toma but with a history of seizure 
activity. 

Uptake of iofetamine I 123 has been 
noted in pigmented retinas of normal 
monkeys (but not human retinas) and 
in melanoeytes cultured in vitro.*’ We 
therefore studied patients with malig- 
nant melanoma to determine whether 
iofetamine I 123 accumulates prefer- 
entially in melanoma brain metasta- 
ses. 


PATIENTS AND METHODS 


Five adult patients with melanoma with 
brain metastases documented by computed 
tomography (CT) were studied with iofet- 
amine I 123 and single photon emission 
computed tomography (SPECT). Informed 
consent was obtained from these patients 
as well as the 52 patients described below. 
lofetamine I 123 (5 mCi) was injected 
intravenously. After ten minutes, SPECT 
imaging was performed using a rotating 
gamma camera fitted with a long bore 
parallel hole collimator. Projection data 
were acquired over 64 angular views in a 
64 X 64 matrix format. After prefiltering 
of the planar images with a two-dimen- 
sional Butterworth filter (0.8 cm~ cutoff, 
order 10), the data were reconstructed by 
filtered back projection using a ramp filter 
yielding an in-slice and axial resolution of 
1.8 cm. After reconstruction, the brain 
scans were visually assessed for evidence 
of abnormal iofetamine I 123 brain uptake 
in the area of the known CNS tumor 
involvement relative to uptake in corre- 


sponding regions of the brain in the con- 
tralateral hemisphere. 

As a control group, ‘ive patients with 
malignant melanoma, none of whom had 
clinical or radiolegic evidence of CNS 
metastases, were also studied with iofe- 
tamine I 123 SPECT. In addition, a group 
of 47 patients with brain malignant neo- 


plasms due to tumor types other than . 


malignant melanoma were also studied . 


using iofetamine I 123 SPECT as described. 
The brain tumors were astrocytoma (23 
patients), meningioma (eight patients), 
pituitary tumors (six patients), acoustic 
neuroma (one patient), non-Hodgkin’s 
meningiomatosis (one patient), breast car- 
cinoma (one patient), thyroid carcinoma 
(one patient), oat cell carcinoma of the 
lung (one patient), non-oat cell carcinoma 
of the lung (one patient), and metastatic 
nonmelanomatous tumor of unknown ori- 
gin (four patients) (Table). 


RESULTS 


Four of the five patients with mela- 
noma with known brain melanoma 
metastases had increased iofetamine I 
123 uptake corresponding to one or 
more CT scan abnormalities (Fig 1 
and Table). The fifth patient appeared 
normal on iofetamine I 123 SPECT 
scan. Fourteen (56% ) of the 25 lesions 
in these five patients visible on CT 
scan were associated with increased 
iofetamine I 123 uptake on SPECT; 
the degree of iofetamine I 123 uptake 
varied qualitatively from prominent 
in some lesions to faint in others. 

Those metastases that were not 
visualized on iofetamine I 123 SPECT 
images were frequently small lesions. 
Abnormally increased iofetamine I 
123 was observed in seven (47% ) of 15 
lesions that measured less than 2.0 cm 
on CT, whereas seven (70%) of ten 
lesions equal to or greater than 2.0 em 
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had increased iofetamine I 123 uptake. 
Four of six lesions associated with 
edema and both lesions with evidence 
of necrosis (riag enhancing on CT) did 
not visualize with iofetamine I 123. 
One of the edematous lesions that did 
not visualize was previously irradi- 
ated (Fig 2). 

Brain iofesamime I 123 uptake was 
norma! in al! five patients with malig- 
nent melanoma who had normal CT 
scans and no elinical evidence of CNS 
involvement. Increased brain iofetam- 
in2 uptake was noted in only one of 
the 47 patients with nonmalignant 
melanoma brain tumor, a case of met- 
astatic smal! eell lung carcinoma. 


COMMENT 


lofetamine | 123, which crosses the 
blood-brain barrier due to its lipophil- 
icity, is bound to nonspecific cytoplas- 
mic amine receptors.’ Tracer uptake 
redects cerebral perfusion in normal 
brain tissue.” Tofetamine uptake has 
also been observed in melanin-pro- 
ducing cells sach as melanoma cells 
and in the pigmented retinal tissue of 
some species.’ Iofetamine uptake fol- 
lows the degree of melanization and is 
higher in pigmented than in hypopig- 
mented melanoma cells and substan- 
\tially higher taan in amelanotic cells. 
The chemica! form of the radiotracer 
in the eye 5 p-iodoamphetamine, 
which is released from the lung reser- 
voir, and unaltered iofetamine.” This 
finding and the observation that iofet- 
amine uptake is not blocked when 
melanin synthesis is blecked suggests 
a nonspecific binding related to mela- 
nin productier rather than an active 
role as a substrate in the pathway of 
melanin synthesis. 

The increased uptake in the metas- 
tases of oat cell carcinoma of the lung 
in our series and in a recent case 
report* suggests a second uptake 
mechanism. Gat cell carcinoma as 
well as pheochromocytoma and neuro- 
blastoma are tumors of the amine 
precursor uptake and decarboxylase 
tumor class with a capability of cate- 
cholamine metabolism. It is not possi- 
ble to determine from our observa- 
tions whether iofetamine or p- 
iodoamphetamine is simply bound to 
amine receptors in the cell or whether 
these compounds play an active role 
as metabolites in catecholamine 
metabolism. 

Our 46 patients with amelanotic 
tumors and non-amine-precursor- 
upzake-and-deearboxylase tumors in- 
dicate that these lesions do not have 
an amine-binding mechanism; hence, 
they do not skow iofetamine uptake. 
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Scan Findings 


nn IN 
Patient Group increased Uptake Normal or Decreased Uptake 


Melanoma 
CNS metastases (N = 5) 


No CNS metastases (N = 5) 


Nonmelanoma (N = 47) 
Astrocytoma 


Meningioma 

Pituitary tumors 

Unknown primary carcinoma 
Acoustic neuroma 
Lymphoma 

Breast carcinoma 

Thyroid carcinoma 


Lung carcinoma 
Non-oat cell 


Oat cell 


OoO10O/0/;/0/0/0;/0;/0O 
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* SPECT indicates single photon emission computed tomography; CNS, central nervous system. 





Fig 1.—Transaxial (left) and sagittal (right) single photon emission computed tomographic 
images in patient with malignant melanoma. There is increased iofetamine | 123 uptake in brain 
melanoma lesions, most prominently in left frontal lobe (arrows). 










Fig 2.—Transaxial iofetamine hydrochloride | 123 single photon emission compus gn 
(left) and computed tomographic (right) images in patient with central nervous syste oma 
metastases. Focally increased iofetamine | 123 uptake is seen in cerebellar lesion (solid arrow). 
Note decreased iofetamine | 123 uptake in temporal lobe metastasis that had been irradiated 
previously and is edematous (open arrow). 
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The iofetamine uptake in a single 
patient with a primary brain tumor in 
a case reported by Ell et al’ may have 
been related to the patient’s convul- 
sive episodes that caused increased 
cerebral blood flow. 

While four of five patients with 
metastatic brain melanomas had 
abnormal iofetamine I 123 SPECT, 
only 56% of lesions were detected. As 
with other malignant tumors, mela- 
noma is not a homogeneous entity. 
The rate of melanin synthesis and, 
hence, of iofetamine uptake varies,’ 
and with it the likelihood of tumor 
detection on the scan. 


1. Holman BL, Hill TC, Polak JF, et al: Func- 
tional brain imaging with I-123 labeled amines, 
in Holman BL (ed): Radionuclide Imaging of the 
Brain. New York, Churchill Livingstone Inc, 
1985, pp 163-184. 

2. LaFrance ND, Wagner HN, Whitehouse P, 
et al: Decreased accumulation of isopropyl- 
iodoamphetamine (I-123) in brain tumors. J Nucl 
Med 1981;22:1081-1083. 

3. Hill TC, Holman BL, Lovett R, et al: Initial 
experience with SPECT (single photon computer- 
ized tomography) of the brain using N-isopropy! 
1-123 p-iodoamphetamine. J Nucl Med 1982: 
23:191-195. 
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A second limitation to tumor detec- 
tion is the resolution of typical 
SPECT systems. The lesion contrast 
relative to background activity de- 
grades rapidly as the tumor size 
decreases affecting our ability to sep- 
arate a lesion from other nearby 
structures with high uptake. As imag- 
ing systems with improved spatial 
resolution become available, sensitivi- 
ty should increase. 

In one of our patients, an irradiated 
metastasis was associated with de- 
creased uptake, reflecting the disrup- 
tion of metabolic function in the 
tumor after successful treatment. 
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Serial studies might be useful as an 

indication of tumor response. 
Malignant melanoma is surpassed 

only by lung and breast cancer in the 
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incidence of metastases to the brain. 


Almost 25% of patients with meta- 
static melanoma will have involve- 
ment of the CNS and many of them 
will be asymptomatic. The demonstra- 
tion of iofetamine I 123 uptake in a 
brain lesion demonstrated by CT, 
therefore, has a high specificity for 
the presence of melanoma and may be 
helpful in the differential diagnosis of 
brain tumors. 
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Short Course of Albendazole Therapy 
for Neurocysticercosis 


Julio Sotelo, MD; Pedro Penagos, MD; Francisco Escobede, MD: Oscar H. Del Brutto, MD 


è Albendazole is now used for therapy 
of neurocysticercosis; however, duration 
of treatment has usually been empirically 
determined. In this study we shortened 
the length of therapy from one month in 
previous reports, to one week. Twelve 
patients with parenchymal brain cysticer- 
cosis were treated with albendazole for 
eight days at daily doses of 15 mg/kg of 
body weight. After three months of treat- 
ment the number of cysts on computed 
tomography had decreased from 185 to 
six; a 97% reduction in the number of 
lesions. Total remission of all cysts was 
seen in nine patients. Two cases had 
been unsuccessfully treated before with 
praziquantel, in both instances albenda- 
zole therapy was effective with 100% 
improvement. Our results indicated that a 
short course of albendazole is highly 
effective for treatment of neurocysticer- 
cosis. 

(Arch Neurol 1988;45:1130-1133) 


Albendazole is a new drug for the 

treatment of neurocysticercosis 
(NCC). We have recently demon- 
strated its efficacy in patients with 
parenchymal NCC; more than 80% 
cystic lesions disappear after a single 
course of albendazole at daily doses of 
15 mg/kg of body weight for one 
month.'? In these studies the length of 
therapy was chosen according to that 
previously used by others for treat- 
ment of human hydatidosis.2 How- 
ever, in treating patients with NCC 
with albendazole, two main observa- 
tions have suggested that the thera- 
peutic benefits take place at the 
beginning of treatment: first, most 
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adverse clinical complaints occur only 
during the initial days of treatment; 
these reactions are usually taken as 
reliable predictors of a favorable ther- 
apeutic outcome since they are sec- 
ondary to the destruction of para- 
sites.*° Second, magnetic resonance 
imaging in some of our patients 
treated with albendazole (Fig 1) show 
early signs of damage of the cysticer- 
cus and intense perilesional edema 
only a few days after the beginning of 
therapy; it has been shown that mag- 
netic resonance imaging is useful in 
determining the viability of cysticerci 
and their response to the therapy.‘ 
These observations led us to evaluate 
a short course of albendazole therapy 
for the treatment of parenchymal 
NCC. 


PATIENTS AND METHODS 


Twelve patients with parenchymal NCC 
were treated with albendazole at a daily 
dose of 15 mg/kg of body weight for eight 
days. Diagnosis had been confirmed by 
characteristic computed tomographic (CT) 
findings’ and positive immunologic reac- 
tions to cysticerei antigens in cerebrospi- 
nal fluid.* All selected patients had paren- 
chymal brain cysts without tomographic 
evidence of associated inflammatory 
responses. Spontaneous remission of such 
lesions is not usually expected.’ Two 
patients (cases 5 and 7) had been treated 
before with praziquantel, and they showed 
partial response to this drug; these 
patients were selected for the albendazole 
trial six and 14 months after praziquantel 
treatment. 

Eleven patients were men and one was a 
woman. Age ranged from 20 to 62 years, 
with a median of 46 years. Children, preg- 
nant women, anc patients with intracrani- 
al hypertension were excluded. All patients 
had a long-term neurologic status, mostly 
characterized by seizures or intellectual 
deterioration, from six months to 20 years 
before the trial. Neurologic status was 
recorded for each patient, and a subjective 


clinical score from 0 (asymptomatic) to 4+ 
was assigned according to the severity of 
signs and symptoms. The same neurolo- 
gists examined all patients before and 
after the trial. 

Plain and contrasted CT scans were per- 
formed in every patient the day before 
starting albendazole therapy and three 
months after the end of treatment. Four 
patients served as their own control, with 
long-term CT studies made six to 72 
months before starting the trial; CT had 
shown chronic persistence of all lesions. 


After diagnosis, all CT studies made for. 


evaluation of therapeutic response re- 
mained unseen; they were independently 
evaluated at the end of the study. Paren- 
chymal cysts were counted for every CT; 
the same cyst appearing on different CT 
slices was counted only once. In this way, 
the protocol of study was the same as that 
previously used by us for the evaluation of 
anticysticercus drugs.'™®™!! According to 
these reports, the best objective evidence 
of results to treatment is provided by 
comparison of the number of cysts shown 
in CT before therapy and three months 
later. 


RESULTS 


Computed tomographic scans at the 
beginning of albendazole treatment 
showed a total of 185 cysts in all 
patients. Three months later, the total 
number of cysts had decreased to six; 
an improvement of 97% (Table). 
Therefore, objective therapeutic re- 
sponse was highly significant 
(P < .001) by the x? test. | 

Individually, in nine patients all 
cysts disappeared three months after 
therapy with 100% improvement. 
Included in this group are the two 
patients who were previously treated 
with praziquantel and had poor 
response to this drug, in both cases all 
lesions disappeared. The most impres- 
sive case in this report is patient 3, 148 
initial cysts were reduced to four at 
the end of the trial for a 97% improve- 
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Fig 1 —T2-weighted (TR 2000/TE 50) magnetic resonance imaging in patient with parenchymal neurocysticercosis treated 
with albendazole. Left, Before treatment, two cysts appear (arrows) with signal properties paralleling cerebrospinal fluid; in 
parenchyma there is minimal evidence of perilesional edema. Right, One week after beginning treatment, cysts reduced in 
size. marked edeme surrounding lesions (arrows). These are early changes indicative of cyst death. 


ment (Fig 2). In case 11, cysts were 
reduced from five to one for an 80% 
improvement. One patient with a sin- 
gle cyst showed no therapeutic re- 
sponse to albendazole (case 9). 

One patien' with multiple cysts 
(case 3) was hospitalized tc receive the 
albendazole treatment because ad- 
verse reactiems were anticipated; in 
fact he developed severe headache, 
vomiting, and somnolence; dexameth- 
asone (6 mg every eight hoars for four 
days, intravenously) was needed for 
relief of symptoms. Eight of 11 ambu- 
latory patients developed mild head- 
ache and/or nausea that were not 
severe enough to merit administra- 
tion of stercics or admission to the 
hospital. These symptoms were ame- 
liorated with analgesics or antieme- 
tics. In patients with epilepsy, anti- 
convulsant therapy was continued 
during the trial; however, one patient 
had two seizures at the second day of 
albendazole treatment. 

Clinical follow-up by the end of the 
study showec that all but one patient 
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Results of Computed Tomography Before and After Treatment With Albendazole 
in 12 Patients With Brain Cysticercosis 









































No. of Cysts 
eee Or 0 OT 
Case No./ Day Before Start Three Months Reduction in No. 
Sex/Age, y of Treatment After Treatment of Cysts, % 
1/M/62 O 
2/M/20 4 (0) 100 
3/M/26 148 4 97 
4/M/57 1 0 100 
5/F/60 1 (0) 100 
6/M/25 4 O 100 
7/M/55 1 (0) 100 
8/M/55 5 o 100 
9/M/50 1 1 0 
10/M/45 1 (0) 100 
11/M/49 5 1 80 
12/M/43 3 0 100 
Total 185 6 97 


(case 9) improved, and eight (67%) 
were asymptomatic. Patients with sei- 
zures continued on anticonvulsant 
therapy; all have total control of sei- 
zures after the trial. Two patients 


with intellectual deteriorati owed 
marked improvement in daif ivi- 
ties and social compliance by the end 


of the trial. One patient with homoni- 
mus hemianopia had a large parieto- 
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Fig 2.—Contrasted computed tomography before (left), and three months after (right) albendazole therapy in patient with 
parenchymal neurocysticercosis (case 3). Note, all cysts disappeared after treatment. 


occipital cyst (case 9), and he showed 
no change in visual fields examination 
after treatment. This patient is the 
only case in this trial whose CT 


remained unchanged after treat- 
ment. 

COMMENT 
Until recently, specific medical 


treatment for parenchymal NCC was 
based on _ praziquantel.!°* Later, 
albendazole showed strong anticysti- 
cercal properties.'? In similar studies 
carried out by our group, 67% of brain 
parenchymal cysticerci disappeared 
after two weeks of praziquantel treat- 
ment"; and 86% of cysts disappeared 
after 30 days of albendazole therapy.’ 
When comparing the results of alben- 
dazole with those obtained with prazi- 
quantel, the former seems to be 
slightly superior for treatment of 
parenchymal NCC.? Moreover, as 
shown herein and in the previous 
studi lbendazole usually pro- 
vide pplementary benefit to pa- 
tients who have poor response to pra- 
ziquantel. Another advantage of 
albendazole is that it is considerably 
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less expensive than praziquantel, an 
important point since NCC usually 
affects people from the low income 
bracket. 

Current length of albendazole ther- 
apy for NCC is one month." This 
initial schedule was settled for NCC 
after the experience in human hydati- 
dosis and toxicologic studies.'> How- 
ever, the development early in the 
treatment of adverse reactions that 
are usually attributed to acute 
destruction of the parasites,!°! as well 
as data obtained with magnetic reso- 
nance imaging the first week of thera- 
py (Fig 1), permitted us to suspect 
that therapy with albendazole could 
be shortened without lessening its 
efficacy. Results of this study demon- 
strate that albendazole for eight days 
is equally effective as for longer peri- 
ods for the treatment of parenchymal 
NCC. A short course of albendazole 
increases the compliance of the 
patient, diminishes even more the cost 
of therapy, and limits the possibility 
of secondary reactions to the drug. 

Patients with parenchymal cysts 
without tomographic evidence of sur- 


rounding inflammatory responses are 
specially favored with anticysticercus 
drugs and they should all receive 
treatment with albendazole. Evalua- 
tion by CT should be made three 
months after therapy; if evidence of 
active disease is found, praziquantel 
therapy could be tried.'! Patients with 
parenchymal brain cysticerci sur- 
rounded by inflammation! could 
also be treated with a course of alben- 
dazole; however, some of these lesions 
may show spontaneous remission 
without treatment”; justification for 
drug therapy in these cases is to 
shorten the involution of lesions and 
to treat occult cysts not disclosed by 
imaging studies. In cases of cysticer- 
cotic encephalitis’'* drug therapy 
should wait until resolution of brain 
edema; first these patients must be 
treated with steroids and osmotic 
diuretics to reduce the brain swell- 
ing.** Patients with calcified granulo- 
ma alone should not receive anticysti- 
cercus therapy. They should be 
treated with symptomatic drugs 
directed to control clinical sequelae as 
anticonvulsants for epilepsy.*” 
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_ At present. with the use of albenda- 
zole and praziquantel the prognosis 


for parenchymal NCC has greatly 
improved. Nevertheless, patients with 


/ other forms ef the disease, as hydro- 
cephalus secondary to cysticercotic 
| 


| 
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arachnoiditis, usually have a pro- 
tracted course and poor prognosis." 
Further studies are warranted to 
determine the efficacy of albendazole 
in these forms of NCC. As the length 
of praziquantel therapy has also been 
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QUANTITATIVE ELECTROPHYSIOLOGICAL MEASURES OF MEMORY 
AND COGNITION: DEVELOPMENT, AGING AND DISEASE 
EASTERN ASSOCIATION OF ELECTROENCEPHALOGRAPHERS 


NOVEMBER 30, 1988 


UNDER THE DIRECTION OF 
FRANK MORRELL, M.D. 


St. Vincent’s Hospital 
Cronin 10 Amphitheater 
153 West 11th Street 
New York, New York 10011 





This year the course will explore the important new 
developments in the quantitative analysis of brain 
electrical activity as it relates to memory and cognition. 
Course material will include recent findings that relate 
metabolic activity to electrophysiological measures as 
well as new information on the intracranial localization of 
memory-related potentials in man. Emphasis will also be 


placed on electrophysiological markers of hemispheric 
specialization throughout the life cycle and on evidence 
that such markers predict language development in 
children and provide differential diagnostic criteria for 
memory loss in aging and dementia. The importance of 
topographic, statistical and sophisticated behavioral 
measurement will be stressed. 





PROGRAM 

PO epi a cesta ciesceat Welcome and introduction. 
Frank Morrell 

i$ Re or Oe aes D. Kurtzberg: Electrophysiological assessment of 
cognitive processing infants and children. 

9:30-10:30............ E. Donchin: Psychological variables in ERP research- 
control and measurement. 

10:30-11:00.......... Coffee Break 

11:00-11:40.......... E.J. Hammond: Pharmacology of cognitive evoked 
potentials. 

TEOT ZSO E.R. John: Topographic mapping at rest and during 


cognitive activity. 
12:30-2:00 P.M..... Lunch 


2:00-2:40.............. A. Sdot: Electrophysiological correlates of PET _ 
phar ized cerebral activation. Lateralized and localized 
effects. 


“ass i | ESANA L. deToledo-Morrell and F. Morrell: A “stress test” for. 
memory dysfunction ERP differentiation of normal aging 
from early Alzheimer's disease. 


3:30-4:00.............. Coffee Break 

4:00-4:40... H.G. Vaughan, Jr. : ERP studies of cognition in dementia 
and cerebral disease. 

4:50-5:30.............. G. McCarthy: intracerebral studies of cognitive ERP'’s. 


FACULTY 


L. deToledo-Morrell, Ph.D. Associate Professor Departments of Neurological 
Sciences and Psychology, Rush Medical College. 


E. Donchin, Ph.D. Professor and Head Department Psychology University of 
Illinois. 


E.J. Hammond, Ph.D., Assistant Professor of Neurology, University of Florida 
and Director, EEG lab V.A. Medical Center, Gainesville. 


E.R. John, Ph.D., Professor and Director, Brain Reseerch Laboratories, 
Department of Psychiatry, New York University. 


D. Kurtzberg, Ph.D., Associate Professor of Neuroscience and Neurology, 
Albert Einstein College of Medicine. 


G. McCarthy, Ph.D., Assistant Professor of Neurosurgery, Yale University 
School of Medicine. 


F. Morrell, M.D., Professor of Neurology, Department of Neurological Sciences, 
Rush Medical College and Course Director. 


A. Snyder, Ph.D., M.D., Assistant Professor of Neurology, Department of 
Neurology and Neurosurgery, McDonnell Center for Studies of Higher Brain 
Function, Washington University, St. Louis. 


H.G. Vaughan, Jr. M.D., Professor of Neuroscience, Department of Neuros- 
cience, Albert Einstein College of Medicine. 


Please join us in New York for what we believe will be a very stimulating Advanced Course amidst an exciting four days of meetings 
The 42nd Annual EAEEG Meeting will be held on December 1st, and will include free communications and the Kershman Memorial Lecture 
This meeting will be followed by that of The Association for Research in Nervous and Mental Disease on December 2-3rd. 


The advanced Course is sponsored by the Eastern Assoc. of EEGers and co-sponsored by the American EEG Society. It has be > 


approved for 6 hours of Continuing Medical Education Credit in Category 1 of the Physician's Recognition Award of the American Medic 
Association. 


REGISTRATION 


Advance registration is required for the Course. To register, please send your check, payable to E.A.E.E.G., along with the attache 


form to Leopold J. Streletz, M.D., Thomas Jefferson University Hospital, Clinical Neurophysiology, 9606NH 111 South 11th Street 
Philadelphia, PA 19107. For further information, please call Dr. Leopold J. Streletz at (215) 928-7571. 


REGISTRATION FORM 








Name Telephone 

Address gggMnization 

Members: x $125 per person = $ Residents: x $60 per person = $ ss 
Non-Members: x $150 per person = $ Technicians: x $40 per person = $ 


After November 21st., please add a late fee of $ 10 per person to the cost of each registration. 
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MIDAS REX® INSTITUTE 


LOS ANGELES/ANAHEIM G) VRAS BR WASTES: 


“Mode-n Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 





Neurosurgical Symposia (NEURO 700) 


NOVEMEER 10-11-12 
CEM 





WORKSHCPS: 


DE BER 8-9-10 © 19-20-21 
JANUAR?” 1989 5-6-7 © 30-31-Feb. 1 


MARCH _ 13-14-15 
APRIL 17-18-19 


Special Symposia for OR Personnel only: 
December 15-16-17 ¢ January 1989 16-17-18 


The Workshogs will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 


bioplastics ane Diometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate — 


to neurosurcey will also be considered. 


The Midas Re» Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent in- 
structional fac- ty, 625 West Katella, Unit 22, Orange, California. The afternoons and evenings are free to 


enjoy some ef ®he many attractions that the Anaheim area has to offer such as: 


SIGHTSEEING—Disneyland, Knott's Berry Farm with 165 attractions and rides, Movieland, Pacific 
Amphitheatre which is Orange County’s outdoor theater. Other convenient attractions are 
NBC Studios. ™SC Studios, Marineland, San Diego Zoo, Sea World in San Diego and the 


beaches whic are 20 minutes away. 


SPECTATOR &PORTS— Baseball with the California Angels, football with the Los Angeles 
Rams, and herse racing at Los Alamitos and Santa Anita. 
racquetball, swimming, and sport 


PARTICIPANT SPORTS—Golf, tennis, 
fishing off the Zalifornia coastline. 


FOOD—5,000 estaurants in Orange County are serving everything from 
Gontinental t> ethnic cuisine. Fifty percent of the restaurants have 
received the Scithern California Restaurant Writers award. 


ENROLLMENT: 


Send letter and =neck payable to “Los Angeles/Anaheim Symposium.” 
Pease indicate ‘ne dates of the symposium you would like to attend. 
Surgeon—US.$%65.00; Resident— US $585.00 (with letter from Depart- 
ment Head); Al Operating Room Personnel (RN/ORT/PA/Other)— 
US $250.00. Me! to: Midas Rex Institute, 2929 Race Street, Fort 
Worth, Texas 76711. Phone 800-433-7639, 817-831-2604. 


* Join the more -nan 6,700 enrollees who have completed Midas 
Rex Hands-On Workshops. (¢,550 Orthopaedic Surgeons; 1,300 


Neurosurgeons; 1,900 OR Personnel) 
Photo: © 1986 The Veit Disney Company 


© 
T 


KAISER PERMANENTE 
Good Peaf~e Good Medicine. 


NORTH 
CAEOLINA 


Katser Permarente is seeking a 
board certifiedeligible neurologist 
for our Raleigh Medical Offices for 
1989. Competiive salary/benefits 
including malp actice, retirement 
and sharehold2 opportunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coerdinator 

Carelina Permarente Medical 
Group, P.A. 

312) Highwoods Bivd. 

Raleigh, N.C. 27504 
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The Department of Neurology at the 
University of Massachusetts Medical 
Center has a full time academic 
faculty position available for 1989, at 
the Assistant or Associate Professor 
level. The position is for a candidate 
with a demonstrated interest and 
background in teaching, research and 
patient care. The proportion of time 
devoted to each of these activities is 
negotiable. Experience and seniority 
will be taken into consideration. 
Financial arrangements are competi- 
tive with other similar institutions. 
Reply to: David A. Drachman, MD, 
Professor and Chairman, Department 
of Neurology, University of 
Massachusetts Medical Center, 55 
Lake Avenue North, Worcester MA 
01655. UMMC is an equal opportu- 
nity/affirmative action employer. 
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IMMEDIATE OPENING 
FOR A 
GENERAL NEUROLOGIST 


Private practice opportunity available 


immediately in East Tennessee with a 


well established neurologic practice. 
University appointment also available 
if desired. Candidate should be BE/BC 
with competence in EEG, EMG and 
evoked potentials. Compensation indi- 
vidually negotiable. Excellent benefits 
also included. There is a wide variety 
of recreational facilities available in 
the area. Please submit CV to: 


East Tennessee Neurology Clinic 


Suite 501, 
Baptist Professional su 
Knoxville, Tennessee 37920 
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History of Neurology 


The ‘Kennard Effect’ Before Kennard 
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Stanley Finger, PhD, Cynthia Wolf, MA 
kT: 

i @ The role of age in recovery of func- 
A tion after brain damage has been of par- 
$ ticular interest since the mid-1930s when 


5 Kennard described sparing of motor func- 
f tion following brain damage in infant mon- 
keys. In the years since her initial papers, 
this phenomenon has become known as 
the “Kennard principle.” This article 
describes a number of observations of 
the Kennard principle prior to Kennard’s 
first publication. Included are descrip- 
tions of both early animal research and 


neurologic cases. 
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(Arch Neurol 1988;45:1136-1142) 


Meregaret Kennard had just gradu- 
į ated from Cornell University 
a Medical School (New York) when she 
$ became a research fellow at Yale Uni- 
versity in 1931. Working in associa- 
tion with Fulton and Jacobsen, Ken- 
nard’s specific task was to learn more 
about the roles of the primate motor 
and premotor cortex. Both Fulton and 
Jacobsen had already published sever- 
al articles on this subject using the 
lesion technique, and both also were 
becoming increasingly involved in 


Accepted for publication Dec 15, 1987. 
From the Department of Psychology (Dr Fin- 
olf), and Program in Neural Sci- 


and 
engl) Washington University, St 
Louis. 


Reprint requests to Department of Psychology, 
Washington University, St Louis, MO 63130 (Dr 


The Early History of Age and Brain Lesions 


studying the effects of lesions in other 
parts of the brain, such as frontal 
association cortex. 

Kennard’s first lesion study ap- 
peared a year after her arrival,' and 
demonstrated that motor cortex (area 
4) lesions resulted in flaccid paralysis 
and that premotor cortex (area 6) 
lesions led to spasticity, forced grasp- 
ing, and impairment in skilled move- 
ments. This soon was followed by oth- 
er publications on the motor system in 
mature monkeys. Some of these 
studies examined the Babinski re- 
sponse’; the role of the corpus callo- 
sum in recovery from unilateral 
lesions’; the effects of pharmacologic 
agents on reflexes in spinal animals‘; 
and the anatomy of efferent path- 
ways.’ Two articles involving human 
patients with motor cortex lesions 
also bore her name in 1934.*’ 

As a logical extension of her work 
on the motor system, which until this 
point had not involved young animals, 
Kennard devoted herself to assessing 
the effects of lesions involving the 
motor cortex in two monkeys who 
were operated on when a few days old. 
Her intent was to compare these ani- 
mals with older monkeys operated on 
by Fulten. In her first report? on the 
infant animals, which was published 
in the American Journal of Physiolo- 
gy, she described one of the 10-day-old 
monkeys, who had both motor and 
premotor cortex removed on one side 
of the brain: 


The immediate recovery after the opera- 
tion was surprising. Within 24 hours the 


animal walked about, using all four | 


extremities, with only a slight lag in those 
of the right side. In purposeful movement, 
as grasping or picking up an object, the 
right fingers and toes were used less fre- 
quently and a trifle more awkwardly than 
the left, but even this disability disap- 
peared within ten days. Forced grasping, 
after the first day when the right hand and 
foot showed weakness, was at all times 
equal on the two sides. It disappeared 
gradually during the second month of life 
and simultaneously on the two sides of the 
body. The animal then developed at a nor- 
mal rate for a healthy infant and showed 
no motor deficit.*?!*” 


As for the second monkey, who had 
had the entire hemisphere removed on 
one side, Kennard commented that 
the animal walked and climbed one 
week later, and showed no forced 
grasping. 

The great degree of sparing and 
recovery of motor functions that Ken- 
nard described served as the basis for 
a number of additional reports on the 
effects of early lesions of the motor 
cortex in primates. These studies* 
looked at other species, different ages 
at the time of damage, placing addi- 
tional lesions, and the changes that 
took place in those animals that were 
allowed long survival times. Kennard 
noted that the symptoms changed 
gradually to the adult pattern in sub- 
jects operated on at different ages, 
and that as they grew older, the youn- 
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ger animals seemed to “grow into” 
some symptoms, although the degree 
of spasticity mever approximated that 
observed in adult subjects that were 
operated on. 

From all imdications, Kennard soon 
recognized tiat the sparing effect fol- 
owing early lesions that she had 
found when evaluating functions such 
as locomotion and grasping was not 
universal. Fər example, she reported 
that placing and hopping reflexes 
were permanently abolished in both 
infant and adult monkeys with lesions 
of cortical areas 4 and 6, and that 
after lesiens ef frontal cortex area 8, 
conjugate deviation of the eyes was 
equally impaired across age groups. In 
fact, Kenname and Fulton,'* in their 
review of thismaterial, further stated 
that vision die not return after occipi- 
tal cortex lesions in infant and adult 
monkeys, and that bilateral removal 
cf the frontal association cortex pro- 
Guced hyperactivity, and loss of 
immediate memory in even their 
youngest monkeys. 

Nevertheless, Kennardďd’s sparing 
effects, and not the deficits, drew by 
far the most attention, and soon a 
rumber of other investigators were 
publishing studies supporting age- 
related lesiom effect differences with 
other species, lesions, and tasks." 
Although Kennard jad recognized 
that the effect had many exceptions, 
only a few failures to find at least 
some sparing appeared in the years 
immediately after Kennard’s findings 
were made public. As a result, the 
notion of better performance and 
milder deficits after brain lesions ear- 
ly in life soon was treated as if it were 
a rule or a principle (ie, the “Kennard 
principle’). 

It is now well-known that this 
“rule” has many exceptions, and a 
number of reviews have been pub- 
lished locking at this literature, 
beginning wth Kennard’s publica- 
tion,*® in considerable detail. Fur- 
ther, the plaee of the early lesion 
research im Sennards own profes- 
sional career mas been the subject of a 
recent chapter.” In contrast to this, no 
one has sought to examine and review 
studies of brain lesions early in life 
that predate Kennard’s reports. In 
fact, most eontemporary reports treat 
the subject as if it did not have a 
history before 1936. 

The purpese of this article is to 
present descriptions of the “Kennard 
Efect” before Kennard, looking both 
at the literature on laboratory ani- 
mals and at descriptions of neurologic 
cases. The point will be made that 
evidence for age-related differences in 
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response to brain damage was recog- 
nized before Kennard was born (1899), 
both by laboratory scientists and clin- 
ical investigators. 

Before doing this, however, it 
should be noted that Kennard seemed 
aware of some of the rich history on 
early brain damage, although she 
devoted little space to it in her writ- 
ings. In her first article,’ for instance, 
historical antecedents were not men- 
tioned. Nevertheless, both Vulpian 
and Soltmann, two 19th-century expe- 
rimentalists, were at least briefly 
cited in her article, and some earlier 
clinical references were mentioned in 
a short section in her 1942 review with 
Fulton.'* Thus, one could choose to 
argue that Kennard could have put 
her own studies into better historical 
perspective. But, on the basis of the 
specific references she did cite, and 
occasional unreferenced sentences, eg, 
“..1t is well known clinically that 
younger people and especially chil- 
dren recover more quickly than adults 
from hemiplegias’**'; it should at 
the same time be recognized that Ken- 
nard probably realized that her con- 
tributions were more evolutionary 
than revolutionary; a point that seems 
largely overlooked by her contempo- 
raries and predecessors. 


VULPIAN AND SOLTMANN . 


In her article in the Journal of 
Neurophysiology, “Reorganization of 
Motor Function in the Cerebral Cor- 
tex of Monkeys Deprived of Motor and 
Premotor Areas in Infancy,” Ken- 
nard’ referred to earlier observations 
by Vulpian and Soltmann, 19th centu- 
ry investigators from France and 
Germany, respectively. Specifically, 
she first stated that “In 1866, Vulpi- 
an, ©” discussing hemidecortication, 
advised the use of young animals since 
‘they stand the procedure bet- 
ter...than do adult animals, ” and 
added that, “In 1875 Soltmann found 
that puppies deprived of one hemi- 
sphere develop a highly coordinated 
motor performance with little differ- 
ence between movements of the two 
sides.” Vulpian and Soltmann, howev- 
er, provided much more than Ken- 
nard’s short citations would suggest. 

Felix Alfred Vulpian (1826-1887) 
was a pupil of Flourens and a neurol- 
ogist whose major interest was in the 
physiology and the pathology of the 
nervous system.”!” He published over 
225 articles in his lifetime, and was a 
colleague and a personal friend of 
Broca’s at the Ecole de Médecine de 
Paris. Vulpian served for a time as the 
dean of the medical school and, in 


1866, was awarded the chair of patho- 
logical anatomy at the Salpétriére 
where he worked closely with Char- 
cot. 

Vulpian’s interest in the age vari- 
able was best expressed in his Leçons 
sur la Physiologie Generale et Com- 
parée du Système Nerveux.” In this 
volume, he ceseribed, among other 
things, young cats and dogs operated 
on by Longet. It was mentioned that 
some of these animals sustained large 
hemispheric lesions, yet were still 
able to respond to bright light by 
shutting their eyes. Although Vulpian 
did not cite a specific publication by 
Longet, or provide a detailed descrip- 
tion of how adult animals that were 
operated on responded to light, the 
impression was that this was not 
found in older subjects given compa- 
rable lesions. Further, Vulpian’s 
emphasis on the use of young subjects 
in this experiment would lead one to 
believe that by 1866 there were some 
age-related ditferences in response to 
brain damage that either had already 
been recognized, or which, on the 
basis of other work, were expected. 
This contention draws additional sup- 
port from a description given a few 
pages later**®° of a young rabbit that 
had been decorticated. Although the 
rabbit did not move spontaneously 
after decortication, it moved fluidly 
when stimuli were presented. 

One paragraph in the Vulpian book 
merits special consideration. This 
paragraph, which begins the subsec- 
tion “Role of the Cerebral Hemi- 
spheres Relative to Spontaneous and 
Voluntary Movements,” presents an 
early attempt to explain why the 
effects of brain lesions should not be 
the same in newborn and older ani- 
mals: 


The functional role of the brain must be 
the same in all vertebrates; but in higher 
mammals, and especially in Man, it seems 
to assume a particular importance. ... In 
order to study this role, one must use 
animals, be they of lower evolutionary 
classes, or be they of lower orders among 
the mammals. Moreover—as_ recom- 
mended by Mr Longet,—when one does 
experiments of this type on these mam- 
mals one should, as much as possible, use 
very young animals because...the func- 
tional relationships between the different 
parts of the brain are not yet as narrowly 
connected as they will be later on; So much 
so that the ablation of the cerebrum proper 
has less of an influence on the action of the 
other parts of the brain than in adult 


animals.*?*”” 
Less is known about A 
mann, who was working in Breslau 


(present day Wrocław, Poland) when 
he wrote his 42-page “Experimentelle 
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Studien über die Functionen des 
Grosshirns der Neugeborenen.”™ This 
article appeared in 1876, a few years 
after Fritsch and Hitzig defined the 
motor cortex of the dog. Soltmann hy- 
pothesized that the cerebral cortex did 
not contribute to motor function in the 
newborn, and he personally conducted 
experiments to test this hypothesis. 

Using dogs, a few weeks old, Solt- 
mann first showed that electrical 
stimulation of the cortex early in life 
did not result in movements of the 
extremities. He then proceeded to 
make unilateral lesions in the motor 
cortex region in some of these young 
animals. Only a few survived the sur- 
gery that he performed with a léffel. 
These animals showed growth retar- 
dation and late walking, but they did 
not exhibit the spasticity that charac- 
terized dogs operated on after day 10 
of postnatal life. 

Interestingly, Soltmann mentions 
that he was not the first to do this 
type of experiment. Although he did 
not provide a reference to a journal or 
a book, he cited Gudden in this con- 
text. On page 119, Soltmann stated 
that Gudden not only made lesions in 
newborn rabbits, but that he found 
that they were indistinguishable from 
intact animals. 

Soltmann hypothesized that the 
motor cortex on the opposite side of 
the brain took over the function of the 
injured motor cortex after unilateral 
lesions. He further supported this 
idea by describing a puppy with a 
lesion of the left-frontal lobe (day 4) 
who not only walked normally, but 
who showed bilateral movements to 
stimulation of the right motor cortex 
at about 3 months old. Bilateral move- 
ments were not observed when an 
experiment was performed on an 
adult dog that had a unilateral motor 
cortex lesion, even though Soltmann 


-acknowledged that adult dogs may 


show reasonably good recovery from 
spasticity if given some months for 
restitution. 

Only one of Soltmann’s dogs sur- 
vived bilateral ablations of the motor 
cortex. At 8 weeks of age, this animal 
showed no motor deficit and was 
robust, although it barked like a youn- 
ger dog. Soltmann attempted to stim- 
ulate this dog’s cortex electrically, but 
was unable to elicit any motor 
responses. He raised the possibility 
that the cerebellum took on additional 
motor functions in cases of bilateral 
moto x insult. 

S ann concluded his article by 
arguing that the cerebral cortex is not 
functional in the newborn. He specu- 
lated that this is why many brain 
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diseases in children may not have the 
expected symptoms during the first 
year of life. He cited Politzer and 
Rilliet-Barthez on the subject of “la- 
tent” brain diseases in children; ill- 
nesses that are present but that have 
at least partially delayed symptoms. 
He included encephalitis, meningitis, 
hydrocephalus, and tumors im this 
category. 

Weed and Langworthy* state that 
Soltmann should be given credit for 
being the first to study the electrical 
excitability of the cortex in newborn 
animals. But, as can be seen, Solt- 
mann’s experiments went beyond 
stimulation. He showed in unequivo- 
cal terms that the response te brain 
damage in newborns and adults can be 
different, especially in the case of 
motor cortex damage. In addition, the 
paradigms and techniques that Ken- 
nard used to study the reasons for 
sparing and recovery in young mon- 
keys, such as adding lesions and elec- 
trically exploring the cortex for “new” 
motor areas, were directly compar- 
able with those utilized by Soltmann 
some 60 years earlier in his studies on 
dogs. 


DECEREBRATE RIGIDITY 


Transection through the brain stem 
just anterior to the superior colliculi 
leads to extensor rigidity affecting the 
neck, shoulders, hips, forelegs, and 
hindlegs. This phenomenon, known as 
“decerebrate rigidity,’ was first 
described by Sherrington,”*”’ and was 
the subject of a multitude of articles 
in the first quarter of this century. 

In contrast to Sherrington and oth- 
ers who primarily studied adult cats, 
Graham Brown* decerebrated fetal 
kittens in an experiment reported in 
1915. The kittens did not exhibit the 
reflex posture of standing (rigidity) 
described by scientists who had 
worked on adult cats. Instead, they 
displayed well-coordinated progres- 
sive movements of the legs. Unfortu- 
nately, the decerebrate animals could 
be kept alive for only a short period of 
time, and this precluded him from 
determining if rigidity would appear 
as the kittens matured. 

Weed” confirmed Graham 
Brown’s observation of prolonged 
progressive movements after decere- 
bration in kittens. In the adult decere- 
brate cat, this response, if even 
present, is short in duration and 
requires strong stimulation. Weed’s 
younger kittens showed these walking 
movements to mild stimulation, and 
occasionally the progressive move- 
ments continued until the kittens 
were exhausted. Almost any sensory 


stimulus was able to trigger progres- 
sive movements im the kittens. Two 
thirds of the animals displaying these 
responses were younger than 5 days, 
with the oldest being 16 days old. The 
animals that required strong stimuli, 
and exhibited only short-duration 
progressive movements, typically 
were over 10 days old. 

While the above description shows 
that many of the decerebrate kittens 
in Weed’s experiments were active, 
some did exhibit extensor rigidity. Of 
40 kittens in the series, one was less 
than 10 days old, although three in 
this age bracket were classified as 
possible or doubtful. The majority of 
kittens exhibiting extensor rigidity 
were over 20 days old, and no kittens 
less than 19 days old showed the adult 
pattern of both foreleg and hindleg 
rigidity. The latter characterized kit- 
tens over 30 days eld. These results led 
Weed to conclude: 


Thus there was indicated a distinct rela- 
tionship between the age of the kittens and 
the invariable occurrence of a decerebrate 
rigidity. It seems quite established that 
with increasing age of the kittens sub- 
jected to decerebration the tendency 
toward the development of a true decere- 


brate rigidity becomes greater and great- 
er.20!46) 


Weed also examined a number of 
other responses in his kittens and 
cats. When they were suspended so 
that their paws could not touch the 
ground, leg withdrawal to pinching of 
the foot was vigorous in the younger 
kittens. The strength of the stimulus 
necessary to eveke the withdrawal 
response, as well as other reflexes like 
scratching, increased with advancing 
age. Interestingly, in a later study of 
reflex activity, Langworthy® con- 
cluded: 


It is evident that the decerebrate newborn 
kitten shows practically all of the reflex 
activity of the normal; we have not settled 
the question as to how it differs from 
unoperated animals.*%"'*) 


Langworthy** also replicated 
many of the other results obtained by 
Weed” on kittens, and he studied 
decerebrate rabbits and guinea pigs. 
All rabbits less than 10 days old, and 
five of six animals between 10 and 20 
days old, exhibited intense, prolonged 
progressive movements. The younger 
rabbits showed no evidence of exten- 
sor rigidity and remained active. In 
contrast, older decerebrate rabbits 
were less active, and those over 23 
days old developed immediate exten- 
sor rigidity with no sign of progres- 
sive movements. 

While the rabbit is born relatively 
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immature, even in comparison to the 
kitten, the guinea pig is able to run 
about shortly after birth. Decerebra- 
tion in this animal led to the charac- 
teristic adult rigidity and no evidence 
of progressive movements, even in 
those less than 1 day old. Owing to the 
advanced maturation status of the 
guinea pig brain at birth, Langworthy 
did not find this result surprising or 
in contradiction to the age-related 
effects observed with other species in 
previous stucies. 

In 1925, Weed and Langworthy® 
performed cecerebrate surgery on 
adult opossums and “pouch young” 
ranging in age from 23 days to 3 
months. The opossum is born 
extremely immature, and is confined 
to the pouch until it is almost 3 
months old. Therefore, Weed and 
Langworthy expected to find little 
extensor rigidity in the first few 
months after birth. As predicted, all 
of the decerebrate adults demonstrat- 
ed rigidity, although that seen in the 
hind legs was not as great as that seen 
in adult cats. In contrast, the young 
ccnfined to the pouch showed no evi- 
dence of rigidity. 

The research of Weed and Langwor- 
thy established age-related effects of 
decerebration in a variety of animals. 
It should be recognized, however, that 
the results obtained in such studies 
can be affected by variations in lesion 
placement and by methodologic dif- 
ferences in testing. In this context it 
should be noted that Laughton,** 
using somewhat different procedures 
(see Langworthy”), did not find age- 
related differences as dramatic as 
those reported by Weed and Langwor- 
thy. Nevertheiess, the data gathered 
across ages, especially within the 
same study, provide strong evidence 
for less severe (or different) effects of 
early vs later brain lesions well before 
Kennard initiated her own experi- 
ments on monkeys in the mid-1930s. 


CLINICAL OBSERVATIONS: SPEECH 


References to age-related differ- 
enees in respemse to brain injuries and 
diseases were not uncommon in the 
clinical literature before 1936. Here, 
observations, discussions, and com- 
mentaries concerned the likelihood of 
seeing particular signs and symptoms 
of pathology in children and adults 
with central mervous system insult. 
Buz unlike laboratory animal studies, 
where experimenters typically can 
place the same kinds of lesions within 
relatively specific boundaries in a sin- 
gle operation, it is more difficult for 
clinicians to make direct comparisons 
between young and mature age groups 
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because the types of lesions typically 
found in adults (eg, strokes) differ in 
various respects from those often 
encountered in children. 

Although this confounding de- 
mands a cautious interpretation of 
the early clinical literature, it can still 
be shown that on the basis of the data 
at hand, it was still assumed, pro- 
posed, and argued that clinical symp- 
toms can vary as a function of devel- 
opmental status per se, and that chil- 
dren were less vulnerable to the 
effects of focal brain lesions than 
adults. In addition, it also can be 
demonstrated that early clinical 
investigators did not view age-related 
differences as universal or invariant, 
or even necessarily static. As noted in 
1898 by Bastian,*°?" curability is 
related to age, and the prognosis is 
better for the young, but this is “by no 
means a rule free from exceptions.” 

The early clinical literature on 
childhood vs later lesions largely 
revolved around speech and motor 
functions. With reference to speech, 
Broca himself presented one of the 
most interesting articles on the possi- 
ble role of age at the time of the 
central nervous system insult. This 
article was presented in the Bulletin 
de la Sociéte d’Anthropologie® (see 
English translation and descrip- 
tion), only four years after he had 
described a center for articulate lan- 
guage.” In his article, Broca discussed 
the unusual case of a 47-year-old 
woman who had died in November 
1864, while at the Salpétriére. The 
woman had an atrophied right limb 
with poor sensitivity, and was hemi- 
plegic. This patient, nevertheless, was 
able to read and to speak well enough 
to express her ideas without difficul- 
ty; ie, she was not aphemic.**°'*) 

An autopsy on the woman’s brain 
performed soon after her death 
showed that it lacked the third left 
frontal convolution, as well as the 
inferior parietal and the superior 
temporosphenoidal convolutions, all 
on the left side. The rest of the brain 
looked healthy, but was less volumi- 
nous. Broca believed that the missing 
circonvolution d’eceinte (Foville’s gy- 
rus) could be attributed to congenital 
absence of the left sylvian artery, and 
was not the result of disease. 

Although the “lesion” displayed by 
this patient appeared to be present at 
birth, Broca seized the opportunity to 
discuss the broader implications of 
this case for recovery in both children 
and adults with acquired diseases and 
injuries. As stated by Broca: 


I am convinced that a lesion of the left 
third frontal convolution, apt to produce 


lasting aphemia in an adult, will not pre- 
vent a small child from learning to 
talk.3%107 


Broca’s reason for postulating age- 
related differences emanated from his 
belief that the two hemispheres might 
supplement each other to some mea- 
sure. In fact, he hypothesized that the 
two hemispheres could not have dif- 
ferent functions in an absolute sense 
because they were identical anatomi- 
cally. He proposed that people relied 
more on the left hemisphere for artic- 
ulate speech because the left side 
matures faster and is more likely to 
take on the most difficult operations. 

Broca theorized that the ease with 
which the third right frontal convolu- 
tion could substitute for the third left 
frontal convolution was a function of 
factors such as experience and set 
ways of doing things (which could 
interfere with new learning). He felt 
that the differences between children 
and adults were relative, and main- 
tained that while children could 
switch to the other hemisphere rela- 
tively easily, “there are things that 
you can never learn to do well beyond 
a certain age.” 3°P1%9) 

Broca offered two specific reasons 
why patients who should be capable of 
showing good recovery of language 
functions often show poer recovery. 
The first stemmed from his belief that 
language was independent of other 
cerebral capacities. He contended that 
the best examples of recovery of lan- 
guage skills should occur with lesions 
that are more or less restricted to the 
language area, like those ef the wom- 
an at the Salpétriére. Unfortunately, 
in most clinical cases, strokes and 
accidents result in lesions that are 
extensive and extend beyond the 
boundaries of the language area, 
impairing the intellect: 


These facts clearly demonstrate that the 
faculty of speech is entirely independent 
from other cerebral capacities; but such 
cases are rare. More often, the anatomical 
change is of an extent considerable enough 
to cause serious impairment to the so- 
called intellect. It follows that most 
aphemiques have weakened minds and this 
condition prevents them from learning to 
speak exclusively with the right hemi- 
sphere, which up to now had played only an 
accessory role in the function of the 
expression by means of articulated 
speech, 7%?!) 


The second factor concerned how 
little was being done to try to “edu- 
cate” the remaining hemis ere 
he described his own success rk- 
ing with another case; he suggested 
that children are treated much more 
rationally than adults, and he made 
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the point that until it can be shown 
otherwise, one should not criticize the 
role of reeducation: 


Then, how do we know that the aphemique 
is not capable of learning to speak with the 
remaining right hemisphere? Have we 
tried to train him? Have we given him 
lessons, at all days, hours, moments, by 
which aid a child is made to speak in the 
long run? As far as I am concerned, I am 
convinced that considerable results can be 
obtained with restoring to aphemiques the 
part of their intellect which perished with 
a part of their brain. These results can be 
achieved by exercising sufficient persever- 
ance, by treating them with the tireless 
patience of a mother who teaches her son 
how to speak.?%?!%) 


The Broca article of 1865 is impor- 
tant for many reasons. First, it 
reveals that clinical investigators 
were seeing or at least hypothesizing 
age-related differences in recovery 
about 71 years before Kennard’s ini- 
tial publication on the subject. Sec- 
ond, it shows that discoveries re- 
ported in the 19th century with young 
laboratory animals were not running 
counter to clinical observations and 
growing beliefs. And third, it demon- 
strates that investigators at that time 
were not afraid to speculate on the 
reasons for age-related differences in 
response to brain lesions. But perhaps 
because the Broca article did not deal 
specifically with motor functions, it 
was never cited by Kennard. 

Broca’s contention that the progno- 
sis for speech would be better after 
early brain damage was confirmed by 
Bernhardt who observed that ac- 
quired aphasia in childhood was usu- 
ally transient and predominantly 
expressive. The theory that the other 
hemisphere may become the speech 
hemisphere, at least after lesions ear- 
ly in life, also received some support 
in later studies. The most celebrated 
case was probably that of Thomas 
Barlow (no year given), which was 
described in some detail by Taylor“: 


A boy, who was right handed, developed 
complete motor aphasia with right bra- 
chio-facial monoplegia. He recovered his 
speech completely. Some months later he 
became again completely aphasic and 
remained so till his death, which occurred 
many months afterwards. At the necropsy 
a patch of softening, the result of embo- 
lism, of the size of a shilling was found 
occupying the position of the third frontal 
convolution of each hemisphere, that in the 
left hemisphere being obviously the older 
lesion. *¢21% 


s commentary on this and 
other cases of early brain damage is 
especially interesting. On page 222 of 
his textbook he remarked: 
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The most striking difference between the 
localizing signs in children and adults is 
the rarity of any variety of aphasia from 
local lesions. It is almost unknown in con- 
nection with cerebral tumour in children 
below the age of 10 years. It does, however, 
occur in vaseular lesions... but even then 
it is only temporary. Permanent aphasia 
may be said never to occur as a result of a 
unilateral cerebral lesion in a child under 7 
years of age. 


Taylor!) took the position that 
“compensation” is more likely to be 
seen “before the various regions of the 
cortex are indelibly stamped with a 
special function.” He held that the 
area that takes over the function can 
be near to the lesion, in the opposite 
area, or at a distance if the area is 
related to the damaged territory. He 
postulated that such changes are 
dependent on other areas being 
healthy. If the lesions are diffuse, or 
so large that they encroach on other 
important areas, the result for a child 
may be like that for an adult with a 
more lateralized lesion. 

The views expressed by Taylor”? 
seem entirely consonant with those of 
Gowers. In his Lectures on the Diag- 
nosis of Diseases of the Brain, Gow- 
ers? remarked: 


Loss of speech, due to permanent destruc- 
tion of the speech-region in the left hemi- 
sphere, has been recovered from; and that 
this recovery was due to supplemental 
action of the corresponding region of the 
right hemisphere, is proven by the fact 
that, in some of these cases, speech has 
been again lost when a fresh lesion 
occurred in this part of the right hemi- 
sphere. This supplemental action occurs in 
the sensory as well as the motor functions. 
It occurs far more readily in children than 
in adults. Permanent aphasia in children 
from disease of the left hemisphere is 
almost unknown. The loss of speech rarely 
lasts longer than a week. Then the child 
speaks almost as well as ever.*%°!25) 


Gowers made similar statements in 
his later writings. In A Manual of 
Diseases of the Nervous System, he 
stated that in children: 


if recovery occurs from an organic lesion 
that destroys the speech-centre, the power 
of speech seldom remains absent for more 
than a few weeks, compensation by the 
right hemisphere occurring with great 
readiness. **“?!24) 


Gowers**!" also expressed this 
opinion in an earlier paragraph in the 
book. The evidence that he cited for 
the right hemisphere taking over the 
speech functions of the left hemi- 
sphere continued to be that a fresh 
lesion of the right hemisphere could 
destroy the recovered behavior. Cases 
like that of Thomas Barlow obviously 
provided the necessary “evidence” for 


established members of the scientific 
community. 

Interestingly, in A Treatise on 
Aphasia and Other Speech Defects, 


Bastian® not only stated that the * 


functional plasticity of the nervous © 


system is greatest in children, but 
further proposed that although this 
plasticity diminishes with age, it 
might be seen beyond middle age. 


CLINICAL OBSERVATIONS: MOTOR 
FUNCTIONS 


In his monograph on the spinal 
cord, Ollivier“ devoted a chapter to 
the newborn and made direct refer- 
ence to the resiliency of the young 
brain. He pointed out that while the 
spinal cord is well developed at birth, 
the brain is still in a rudimentary 
state and he hypothesized that it is 
able to bear considerable disturbance 
without serious functional conse- 
quence. Ollivier looked on higher 
brain structures as prefunctional at 
birth, and he believed that this is why 
early brain lesions, detectable on later 
autopsy, may not be accompanied by 
specific symptoms: 


The brain of the newborn child is often 
found softened and destroyed without any 
external sign having permitted the practi- 
tioner to suspect it during life.*%° 


Other books and articles that 
appeared within the next 50 years 
would suggest that Ollivier may have 
overstated the difference between 
early and later brain damage, at least 
as it may apply to motor functions. In 
particular, by the early part of the 
20th century it seemed clear that 
some effects of early brain damage 
are only slow in showing themselves, 
and that with longer observation 
times, it would be found that signs of 
brain disease and injury may emerge, 
even if the later-appearing symptoms 
may not be as severe as, or compara- 
ble in all features, to those witnessed 
in the brain-damaged adult. 

The view that the child is not likely 
to be entirely free of symptoms from 
significant brain hemorrhaging at 
birth, and that, in the domain of 
motor functions, some spasticity may 
develop later on, was expressed by 
Little. McNutt” concurred with Lit- 
tle’s position, and he noted that the 
literature on spastic hemiplegia in 
children could be traced back to at 
least 1827. 

Sachs, who was quoted by Ken- 
nard and Fulton,” specifically empha- 
sized the delay phenomenon when dis- 
cussing the motor effects of the “birth 
palsies.” He wrote that: 


It is a matter of fact that the symptoms of 
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such intra-uterine cerebral defects are not 
elways manifst at birth, and indeed, 
many months may pass before it becomes 
evident to the physician that the child’s 
condition is adt a normal one.**°?” 


Taylor? also expressed the opinion 
that the mctor symptoms of early 
krain damage may be delayed, while 
still concluding that children re- 
mained less susceptible to paralysis 
taan adults. He theorized that central 
nervous sys%em structures become 
increasingly committed to specific 
functions wi-h maturation, and he 
hypothesized that differences in 
symptoms Between children and 
adults are less likely to be found after 
damage to structures that develop 
early. Tayler held that age-related 
differences ir motor symptoms were 
more likely t be seen after cortical 
than subcortiea! lesions, and that the 
degree of diffrence diminished as a 
function of m=reasing age of the child 
at the time 3f the central nervous 
system insult Taylor also theorized 
that to produce roughly equal symp- 
toms after leswns in some parts of the 
brain, the damage sustained by a child 
would have tobe greater than that of 
an adult: 


_ A local lesiom herefore, of the cortex or 
' subcortical matter in a child, causes less 
definite localzmg signs, and such signs 
oczur later than in the adult. In other 
werds, a relativdly much larger lesion must 
be present in th= child than in the adult to 


preduce the same degree of paraly- 
gig 70522) 


Sowers“ devoted considerable 
space to the tosic of infantile hemiple- 
gia and he al-o suggested that it is 
rarely a question of complete absence 
of symptoms “ollowing sizable early 
brain lesions, Dut rather an issue of 
delay and degmee: 


In the majority & cases nothing particular 
is noticed in tke condition of the child 
during the first few days or weeks of 
life... . very oftea it is not until the child is 
four or five months old that a deficiency of 
movement attrads attention; while in oth- 
ers suspicion isonly excited when the child 
fails to stand ani walk at the age when it 
should begin to do so....The weakness, 
spasm, incoordi-ation, and spontaneous 
movements usually increase during the 
firs two years of life. “0*5 


Gowers* mentoned that almost all 
chi_dren eventually learn to walk. 

In general, ene can say that two 
things are clear from these reports. 
First, it was recognized well before 
the turn of the century that early 
brain lesions ae less likely to affect 
gross motor fuactions as severely as 
lesions later ir life. Second, it was 
rea_ized by numerous investigators at 


| 


Arch Neurol—Vol-45, Oct 1988 


a | 
Eae. fm 


the time that brain-damaged chil- 
dren, who at first seem relatively free 
of motor symptoms, can develop 
symptoms later in development. 
These two conclusions were only 
confirmed by Kennard in her series of 
investigations on monkeys. Kennard 
and Fulton’ acknowledged this when 
they wrote the following synopsis of 
the human clinical literature in 1942: 


The clinical evidence that the reactions of 
the central nervous system of the infant 
differ from those of the adult has become 
too well known in this century to need 
more than passing mention....The motor 
manifestations of cortical injury in infants 
are either paresis, epilepsy or involuntary 
dysrhythmias such as chorea. Any one of 
these disorders may appear in the first few 
days or weeks of life, but most often it is 
not obvious until the second half of the 
first year at the earliest and often not until 
much later.... When the symptoms ap- 
pear later they are usually more focal and 
manifest themselves at the age when more 
complex motor performance, such as walk- 
ing or the finer prehension of the fingers, 
is normally begun.... There is likewise 
clinical evidence that cerebral insult in the 
infant has less ultimate effect than in the 
adult. !42P594+595) 


Kennard and Fulton” referred to 
the 19th-century reports of Little,“ 
Freud, Oster, and McNutt” in a 
single sentence of their article. 

Finally it should be recognized that 

although considerable attention has 
been devoted to motor and speech 
functions in this brief history of age- 
related differences in response to 
brain damage, comparable effects 
appear to have been observed for some 
sensory functions. Although less can 
be found on this topic than on the 
others, one can find remarks like the 
following in the literature before 
1900: 
It is a curious fact that lesions of the brain 
occurring in infancy or early childhood 
seem never to cause permanent loss of 
sensibility, although they must sometimes 
involve the sensory paths or centres. This 
fact shows that, in the growing brain, 
compensation by other parts, perhaps by 
the other hemisphere, is possible in regard 
to this function in very complete 
degree. #0” 


In his text, Gowers also stated that in - 


children “loss of sensation of the skin 
is never to be found.” “045 


COMMENT 


A great deal of attention has been 
directed to the study of age-related 
deficits since Kennard? made her ini- 
tial observations of sparing and recov- 
ery of motor function in young mon- 
keys. While Kennard herself found 
that such sparing was not a “rule” 


free from exceptions, the phenomenon 
of greater sparing in younger animals 
came to be known as the “Kennard 
principle.” However, as has been 
shown, many instances of sparing of 
function following early brain damage 
had been described in the literature 
before 1936. 

In studies with laboratory animals, 
Vulpian had recognized such differ- 
ences in 1866, and Soltmann had given 
a fairly detailed appraisal of age- 
related motor deficits in 1876. Consid- 
erable work had also been done on age 
effects in decerebrate animals by 
Weed and Langworthy in the early 
part of the 20th century. In addition, 
clinical observations of brain-dam- 
aged children in the second half of the 
19th century, and in the early 20th 
century, often revealed considerable 
sparing of speech, motor, and sensory 
functions after early damage. 

While Kennard seemed aware of 
some of these early observations, she 
mentioned selected articles occasion- 
ally and, at most, briefly. These early 
reports also have been almost entirely 
overlooked by her contemporaries and 
successors. Yet, as shown in this his- 
torical review, a relatively rich clini- 
cal and experimental literature pre- 
ceded Kennard and set the stage for 
her own studies. Hence, it should be 
concluded that Kennard was not the 
first to describe the “Kennard effect.” 
However, she should be recognized for 
presenting a strong and convincing 
case for age-related differences in 
response to brain lesions at a time 
when scientists and practitioners 
were more prepared to recognize the 
importance of this finding. 


The authors thank John Stern, PhD, for trans- 
lating several German articles. 
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TWELFTH ANNUAL 
EVOKED POTENTIAL AND 
ELECTRODIAGNOSTIC WORKSHOP 
University of California, Irvine 
The Westin South Coast Plaza Hotel, Costa Mesa, California 
February 2-5, 1989 


HOW TO RECORD EVOKED POTENTIALS AND EEG MAPS—Thurs, Feb 2 

This day is introductory featuring lectures and hands-on experience with the various kinds of equipment. Lectures will detail recording methods for sensory and motor evoked 
potentials. The participants will then be divided into small groups for experience in recording auditory, visual, and somatosensory evoked potentials. There will be exposure to 
techniques of EES Maps and Topography. Enrollment is limited to allow small group instructions. 


CLINICAL USES OF SENSORY AND MOTOR EVOKED POTENTIALS—Fri, Feb 3 

The second day isa didactic exposition of evoked potentials at an intermediate level. AEPs for cochlear and neurological function, VEPs for retinal and neurological disorders, SEPs for 
peripheral and ceatral diseases, and motor evoked potentials (MEPs) for central motor pathway disorders will be presented. There will be a record review session of normal and 
abnormal case histeries at the end of the day. 


EVOKED POTENTIAL ASSESSMENT OF COGNITIVE FUNCTIONS—Sat, Feb 4 
Neuropsychological atures of neurological and psychiatric disorders will be covered on this day. Examination of higher mental functions using evoked cognitive potentials, measures 
of attention, dementia, memory, language, psychiatric illnesses, and developmental disorders will be presented. 


MAPPING THE EES AND TEMPORAL LOBE DISORDERS—Sun, Feb 5 
The morning sessios will feature Mapping the EEG, including principles of mapping, the normative data base, and applications for clinical disorders in psychiatry and neurology. The 
afternoon sessiontfeatures Temporal Lobe Disorders and provides information on advances in diagnosis of temporal lobe epilepsy, neuropsychological measures, psychiatric disorders 
of the temporal lebe, medical and surgical treatments for temporal lobe epilepsy and abnormalities of the temporal lobe in schizophrenia. 
FACULTY 

Monte Buchsbaum, M.D. Henry Michalewski, Ph.D. 

Nelson Butters, Ph.D. Helen Nelville, Ph.D. 

Les Cahan, M.D. Marc Nuwer, M.D., Ph.D. 

Eric Courchesne, Ph.D. Adolf Pfefferbaum, M.D. 

Douglas Goodin, M.D. Terence Picton, M.D., Ph.D. 

Steven Hillyard, Ph.D. Rebecca Raush, Ph.D. 

Don Jewett, M.D., Ph.D. Michael Risinger, M.D. 

Robert Knight, M.D. Lawrence Sporty, M.D. 

David McPherson, Ph.D. Cameron Walker, R.EEG.T. 

Arnold Starr, M.D. 


For further information contact: Evoked Potential and 
Electrodiagnostic Workshop 
Department of Neurology/CCM 
University of California, Irvine 
Med Surge !/Room 144 
Irvine, CA 92717 
714-856-6088 


CME CREDIT WILL BE AVAILABLE 


BOSTON - November 11-12-13 © 19-20-21, 1988 


(These workshops immediately precede and follow the 
“Neurosurgery Update” sponsored by Harvard University.) 


MASSACHUSETTS GENERAL SYMPOSIUM FORMAT 


ud PITAL WORKSHOPS: The Midas Rex Hands-On Work- 
os shop will be held each day from 7:30 a.m. to 1:30 
in affiliation with .m. The workshop will emphasize a series of 
Steeda erty ae Beale gppropr ate anma 

A ® ones, skeletal bones, bioplastics and biometals 
MIDAS REX” INSTITUTE for dissection in the cranium and spine. Methyl- 
methacrylate and biometals as they relate to 
Reurosurery will also be considered. Guest lec- 
i n á n turers will present clinical aspects of spinal and 
e da ETA -le EEE cranial procedures and video tapes of clinical 
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Bioceramics, and Bioplastics”’ Holiday Inn, 5 Blossom Street at Cambridge 
a B19) 742-7630. Massachusetts. 02214. nona 
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aads j P r nian Hotel at Faneuil Hall Marketplace, Boston, 

A Neurosurgical Symposium Massachusetts 02109. Phone: (617) 536-3600. 
(Neuro 700) Note: The HE CEN. aaya! this conference will be 

held nearby at the World Trade Center. 


Course Directors: Robert G. Ojemann, M.D.; CREDITS: C.M.E. credit available. 


Glenn Mitchell, Ph.D.; Susan Mitchell, Ed.D. ENROLLMENT: Send letter and check pa fiia; o 
“Boston Symposium.” Surgeon-US $965.00; Resi- 
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WEST PALM BEACH Go) Nit nwosuor 
HANDS-ON WORKSHOPS* 
“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 
Neurosurgical Symposia (NEURO 700) 


NOVEMBER 14-15-16 
DECEMBER 5-6-7 © 19-20-2 


FEBRUARY 23-24-25 
MARCH 9-10-11 


-21 
JANUARY 1989 12-13-14 © 23-24-25 e 30-31Feb. 1 APRIL 13-14-15 © 27-28-29 
Special Symposia for OR Personnel only: January 1989 9-10-11 


WORKSHOPS: The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
bioplastics and biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate to neurosurgery will also 


be considered. 


The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent instructional tacility, 529 25th Street, 
West Palm Beach. The afternoons and evenings are free to enjoy some of the many activities that Palm Beach hes to offer such as: 


ENROLLMENT: Send letter and check 


payable to “Palm Beach Symposium.” Sur- ° 


geon—US $965.00; Resident—US $585.00 


(with letter from Department Head); All Oper- | 


ating Room Personnel (RN/ORT/PA/Other) 


—US $250.00. Mail to: Midas Rex Institute, # 
2929 Race Street, Fort Worth, Texas 76111. ~ 


Phone 800-433-7639, 817-831-2604. 


“Join the more than 6,700 enrollees who 
have completed Midas Rex Hands-On Work- 


shops. (3,550 Orthopaedic Surgeons; 1,300 4%. 


Neurosurgeons; 1,900 OR Personnel) 


SPECTATOR SPORTS—Baseball, Jai Alai, Greyhound Racing, Polo, Golf, Tennis, Sailing. 
=. PARTICIPANT SPORTS—Golf, tennis, swimming, sailing, racquetball. 

ATTRACTIONS—Lion Country Safari, Whitehall (Henry Flagler mansion), 
Hibel Museum of Art, Science Museum, Morikami Museum, Norton Art 

» Gallery, Society of the Four Arts. 

SHOPPING—In the old world style is Worth Avenue with some of the best 
boutiques in the world and many other malls and stores throughout Palm 
Beach County. re 
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NEUROLOGIST BC/BE 


Growing, progressive, expanding, pri- 
vate, seven (7) man neurology/ 
neurosurgical group offers outstanding 
opportunity leading to full partnership. 
Opportunity for faculty appointment 
available. Fully equipped office with 
extensive diagnostic capability—MRI, 
CT, EEG, EMG, ultrasound, evoked 
potentials, 24 hour EEG, x-ray. Lo- 
cated in metropolitan New York sub- 
urb near Manhattan and close by 
ocean resorts. Apply with CV to: 


S. Kulick, M.D. 

CONCORD NEUROLOGICAL 
Targee St. 

Staten Island, NY 10304 


LUEEN 


NEUROLOGIST 
ELECTROMYOGRAPHER 


Well estabished growth oriented 
three physician neurologic practice 
in the Southeast with position 
available immediately for BE/BC 
neurologist with neuromuscular and 
EMG subspecialty training. Beauti- 
ful university setting near the 
mountains with wide cultural and 
recreational activities available. 
Compensation negotiable and ex- 


=- — 


~ «= 


es 


PENNEN 


=- 


TMU 
ANA 


Before they 
cellent benefits included. Please take it, 


submit CV with references to: 


talk about it. 
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Washington, D.C. 20001 





Reminiseences 


eminiseences, and especially old 
recollections, tend to be selective 
and often highly colored, even though 
recalled by «ther than fishermen. This 
self-revealing aspect of old tales, plus 
the doubt that I could add any new 
perspectives to the neurological 
events and figures of a past era, made 
me hesitate to accept the Chief Edi- 
tor’s suggestion to recount some of my 
older experienees. This sort of invita- 
tion, furthermore, is highly flattering 
to “elder-statesmen”’ (I will avoid the 
term “old feols”), and stern editorial 
screening obviously is required to pro- 
tect the public from needless nonsense 
on this cere: However, because I have 
considerable respect for Dr Joynt in 
his editorialrole, as well as a dean and 
neurologist, I finally agreed to consid- 
ər his suggestion. 
With these precautionary thoughts, 
[I have reeorded my reactions to a 
number ef noted neuroscientists and 
to certain historic events of impor- 
tance to neurology. I have limited my 
comments en the former to those 
aspects that I have felt were especial- 
ly distinctive and in keeping with 
their charaeters and interests. This, 
necessarily, involves some subjective 
evaluations on my part, and, there- 
fore, it is important that the back- 
ground and circumstances of my con- 
tacts be ineluded. 


JAMES PAPEZ AND MODERN 
NEUROLOGICAL TEACHING 


My first brush with modern medical 
teaching oceurred in my premedical 
courses at Cornell University. With 
adequate mote-taking, curricular sub- 
ject material in the old days could be 
“regurgitated” with relative ease, and 
it was in this vein that I had enjoyed 
the course in psychology under the 
then-famous Edward B. Titchener. He 
was an English showman of the first 
erder, who put on a most scintillating 
series of lectures and demonstrations. 
In the Old World style, he lectured in 
his full academic regalia and with his 
entire staff attending in the front 
row. His course-was very popular, and 
the largest auditorium could scarcely 
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hold his audience, which included 
many who audited his course as well 
as those who were formally regis- 
tered. I have always had the impres- 
sion that Hollywood and Madison 
Avenue learned a great deal from 
Titchener. Of course, there was much 
more to Professor Titchener than this, 
but I mention his teaching approach 
in order to contrast it with a second, 
which I also encountered at Cornell. 

Comparative anatomy was one of 
the prerequisite courses for medical 
school, and I had greatly enjoyed it. 
On the side, I attended as many ses- 
sions as I could of another course in 
comparative neurologic anatomy. The 
course was given by James Papez, 
then an assistant professor, whom I 
first met at Telluride House, which 
was operated by a scholarship society, 
the Telluride Association. The Tellu- 
ride House was on the campus of the 
university and, in those days, enter- 
tained most of the guests of the uni- 
versity and many of the faculty. Dr 
Papez did not object to my auditing 
his course, and it made a very stimu- 
lating supplement to my work in com- 
parative anatomy. In retrospect, I 
believe this contact may have been 
what first stimulated my interest in 
the central nervous system. Certainly, 
it made me more fully aware of the 
central coordinating role of the cen- 
tral nervous system and its vital func- 
tion in the brain-mind relationship. 
This was in the academic year 1925- 
1926, 11 years before Papez’s famous 
article in the Archives of Neurology 
and Psychiatry, which described the 
central nervous system basis for emo- 
tional expression, and 13 years before 
the article of Kluver and Bucy.’ 

Papez was a quiet and unassuming 
person, but intensive in his devotion 
to his work in neuroanatomy, and he 
worked closely with his students in 
the laboratory. The individual in- 
struction and inspiration he gave, 
because of his great knowledge and 
correlation of function with anatomy, 
was a far cry from the flamboyant 
approach of Titchener. Both methods 
have their place, of course, but in my 
estimation the more formal Old 
World method of instruction, at least 
in medicine, does not hold a candle to 
our individual “bedside” teaching, or 
the quiet and in-depth type of instruc- 
tion provided by Papez. 


Several years later (in the spring of 
1932), Dr William P. Van Wagonen 
and I drove from Rochester, NY, to 
Ithaca, NY, to study the central ner- 
vous system embryologic collections 
of the Department of Anatomy of 
Cornell Medical School. At the Uni- 
versity of Rochester Medical School, 
we had made a collection of human 
patients showing dilatations of the 
septum pellucidum and cavum vergae. 
One of the problems concerned how 
such dilatations developed. Van Wag- 
onen believed that stray embryonic 
rests of the pia arachnoid might be 
caught in the fusion of the anterior 
medial pallidal cells and that their for- 
mation of cerebrospinal fluid could ac- 
count for the dilatations. Papez was 
most helpful, but we were not able to 
find convincing evidence for Van Wag- 
onen’s thesis, and our Ithaca study was 
not mentioned in the final article that 
we published subsequently.’ 

Apart from our embryologic inqui- 
ry, | was astonished that Papez would 
recall me as a result of our limited 
contact of seven years earlier. I later 
wondered if this had been related to 
my medical school application, as well 
as to my unusual auditing of his 
course. In addition to Cornell Medical 
School, I had applied to Harvard and 
Johns Hopkins medica! schools. In the 
old days, acceptance was made on an 
irregular basis, and I was accepted by 
Cornell at the end of my first semes- 
ter in early 1926. I then wrote to both 
Harvard and Johns Hopkins to with- 
draw my application. One week later, 
a telegram from Harvard indicated 
my acceptance there and requested an 
answer within a month. Because it 
was still very early, Cornell graciously 
indicated that it would refund my 
registration fee, if I aceepted Har- 
vard, inasmuch as they favored appli- 
cants whose first choice was Cornell. 
My many inquiries, which included 
Papez, finally led me to choose Har- 
vard. It was a difficult decision, 
because of the circumstances and the 
respect that I had developed for Papez 
and two or three others on the Cornell 
staff. 


A FEW NEUROSCIENTISTS 
OF HARVARD IN THE 
In my years as a student at Harvard 


(1926 to 1930) and also later while 
doing some postgraduate work there 
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(1940), I became well acquainted with 
several members of the Harvard staff. 
Charles Aring has commented on the 
distinguished group in medicine at 
Boston City Hospital in the Ar- 
CHIVES.* Actually, there were two oth- 
er equally distinguished groups, or, 
from the student-teaching stand- 
point, perhaps even better groups— 
one at Peter Bent Brigham Hospital 
and another at Massachusetts Gener- 
al Hospital. For example, I was able to 
follow Paul Dudley White on some of 
his rounds at Massachusetts General 
Hospital, long before he became 
famous. 

One could go on at length about the 
remarkable faculty at Harvard in the 
1920s, but I will confine my further 
comments to those who were of inter- 
est from a neurological standpoint. 
The most notable of these was Walter 
Cannon. I was invited several times to 
the Cannon home in Cambridge, Mass, 
and, on one unforgettable weekend, to 
their “farm” in Franklin, NH. This 
resulted in an acquaintance not only 
with Cannon, but with his remarkable 
wife, Cornelia, their son Brad, who 
followed me in medical school, and the 
three younger Cannon children, Wil- 
ma, Marion, and Helen. Marion has 
written an excellent account of the 
Cannon family life, although this does 
not do full justice to her father. A 
later report, however, was much bet- 
ter.° 

I was fascinated with Cannon’s ear- 
ly roentgenographic studies on the 
gastrointestinal tract and his obser- 
vations on how emotional states 
altered gastrointestinal tract func- 
tion. His later metabolic investiga- 
tions and studies on the role of the 
sympathetic nervous system under 
stress conditions (fight or flight) were 
even more absorbing. It was this back- 
ground that stimulated so much 
research on the effect of emotional 
states on physiologic processes and 
from which Cannon also developed his 
seminal concept of homeostasis. 

In the early 20th century, relatively 
little was known about the biological 
effects of emotion. It was obvious, of 
course, that emotional reactions must 
be closely related to the central ner- 
vous system and have an effect on the 
sympathetic nervous system. It was a 
confused period, in which various the- 
ories were advanced to cover the gap 
in knowledge. The psychiatrists, fol- 
lowing the lead of Freud, stressed that 
aberratj of thought and emotion 
coul corrected by mental pro- 
cesses. The absence of pathologic find- 
ings seemed to support this early line 


_of thought. At that time, essentially 
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nothing was known about abnormali- 
ties of neurophysiology and neuro- 
chemistry, either as the forerunners 
of neuropathology or as pessible 
causes of limbic system dysfunction 
and psychiatric disorders. 

My attention to this problem had 
been drawn by the discussions that 
followed the “Great Vosberg Hoax” at 
Cornell shortly before I arrived. A 
graduate student in the College of 
Architecture, Charles Stotz, in the 
guise of Dr Herman Vosberg, a ficti- 
tious “psychoanalyst and pupil of Sig- 
mund Freud” gave two lectures with 
slides on “The Freudian Theory as 
Modified by His Book, Dreams and the 
Calculus.” In a “compound dialect of 
German and Jewish” and a suitably 
darkened lecture hall, “Dr Vosberg” 
held forth to large audiences and even 
withstood the scrutiny of a dinner and 
public receptions.’ A small inner cote- 
rie, which included the wife of the new 
president of the university (Living- 
ston Farrand) helped the masquerade. 
Indeed, the hoax was the inspiration 
of Mrs Farrand, who later was 
described by Morris Bishop as “a 
great and vivid person, who imposed 
upon the community her robust vigor, 
humor, and charm.” “Daisy” Farrand, 
in less than three weeks after her 
husband’s inauguration, felt it highly 
desirable “to enliven the campus.” 
Fortunately for President Farrand, 
her role was kept a secret until her 
death, 40-odd years later. Except for a 
small, discerning scientific group, “Dr 
Vosberg” took in the masses, although 
the suspicions of some were later rein- 
terpreted as disbelief. The hoax was a 
complete and hilarious success from 
the standpoint of the press. It received 
worldwide publicity and a similar 
hoax was perpetrated at Cambridge 
University three months later. 

The discussions that followed raised 
many questions, and it was in this 
atmosphere that psychopathology, as 
independent of neuropathophysiology, 
was debated. This was when I first 
heard of the work of Dr Walter Can- 
non of Harvard. Many others were 
asking similar questions, as I later 
learned from Philip Bard (my labora- 
tory instructor in physiology and, lat- 
er, professor of physiology at Johns 
Hopkins), Harold Wolff (who would 
later become professor of neurology at 
Cornell) and Stanley Cobb (who will 
be discussed later in this article) at 
Harvard. The psychosomatic aspects 
of Cannon’s work dated to 1897, when 
he observed a cessation of digestive 
motor activity in a male cat that went 
into a rage. Cannon’s subsequent 
studies, along with those of Pavlov on 


conditioned reflexes, had a profound 
effect in initiating much of the psy- 
chosomatic research of the past 50 to 
60 years. Had Cannon been an aggres- 
sive self-promoter, as were some oth- 
ers of that period, I believe that he 
might have received a Nobel Prize. A 
retrospective examination of the 
Nobel awards during the 1920s and 
1930s indicate several recipients, 
whose contributions were less distin- 
guished and important than his. Can- 
non’s self-effacing modesty, however, 
was of no help in this respect. 

My memory of Cannon involved his 
oft-repeated query, “What are the 
facts?” It was his inquiring mind and 
remarkable ability to obtain “the 
facts” that, in my opinion, most strik- 
ingly typified this remarkable man. 
This shone through not only in his 
research but in his leadership role in 
the medical school faculty at Harvard, 
in the legal battles with the antivivi- 
sectionists to preserve the rights of 
research workers, and in many other 
ways, such as his report on Margery, 
the famous Boston medium of the 
1920s.° 

Harvey Cushing was another star in 
the Harvard neurological firmament. 
In the late 1920s, he was at the peak of 
his illustrious career, the recognized 
leader of those who established neuro- 
surgery on a firm and practical basis. 
He and his neurosurgical group domi- 
nated the surgical service of Peter 
Bent Brigham Hospital. The workups 
and conference discussions on neuro- 
surgical patients were most impres- 
sive. They were typed and made a 
permanent part of the patients 
record. It was the memory of this 
practice that led me, at a later date, to 
initiate the practice of complete dis- 
charge summaries on all hospitalized 
neurologic patients. These were typed 
and used for report purposes, as well 
as for research. Many years ago, this 
practice slowly spread to other clini- 
cal services at the University of Cali- 
fornia at San Francisco and, finally, 
was made mandatory on all services. 

Cushing was a very different man 
from Cannon. He was much more 
high-strung, somewhat of a prima 
donna, and an obvious perfectionist, 
who was making every effort to pro- 
tect his patients and, beyond this, to 
establish high standards for neuro- 
surgery. Gil Horrax “opened” and 
“closed” Cushing’s neurosurgical op- 
erations, leaving the master to handle 
the cerebral surgery. When Cushing’s 
meticulous approach was thwarted or 
the vagaries of cerebral surgery took 
unexpected turns for the worse, his 
nervous tension vented itself in sharp 
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comments to his associates and, per- 
haps, rapping the knuckles of the res- 
ident, if he was not holding the retrac- 
tor as Cushing wanted. Having seen 
the perfect control of my father, a 
surgeon, under equally trying condi- 
tions, | wondered about this. In retro- 
spect, I am sure that it was a matter 
of temperament. We all tended to 
forgive Cushing, as we realized that 
he was pushing himself far harder 
than he was pushing his team. Fur- 
thermore, he never stooped to the 
profanities of his brilliant successor 
at Johns Hopxins. 

I, along with the other students who 
elected sungery at Peter Bent Brig- 
ham Hospital greatly admired Cush- 
ing. On the side, he was most cordial 
and his wealth of historical knowledge 
and depth ef subject background 
made him an impressive teacher. We 
all worked extra hard on his service, 
suspecting that our best might show 
us as a flagrant failure. However, 
Cushing was fair and usually gener- 
ous in his handling of students. I 
personally respected and liked him 
and was greatly pleased when he later 
gave me an excellent recommenda- 
tion. 

My attractien to neurologic subjects 
led to my spending my fourth year 
elective period in Cobb’s neurologic 
unit at Boston City Hospital. This was 
the first training center for neurology 
in the country and was supported by 
the Rockefeller Foundation. Here I 
came into centact with the cream of 
the neurolegieal world of Harvard, 
ard I found it most stimulating. In 
addition to Gobb, there was Tracy 
Putnam, Frank Freemont-Smith, Wil- 
liam Lennox, and many others. Aring’ 
has provided a good description of 
Cobb and his service in a preceding 
account in the ARCHIVES, with which I 
entirely agree. Cobb’s example and 
induence werea determining factor in 
my eventual choice of neurologic 
research. His later clinical studies 
were almost entirely devoted to psy- 
chosomatic research, and this is prob- 
ably the main reason for his changing 
to the psychiatric service at Massa- 
chusetts General Hospital. Although 
he accepted psychoanalysis, he never 
shortchanged the possible role of 
organic facters in psychiatric condi- 
tions. As Nemiah’ has written: “First 
and foremest was his [Cobb’s] pio- 
neering investigation of psychosomat- 
ic phenomena. He was indefatigable 
in his attempt to understand how life 
stresses could lead to somatic dys- 
function.” As a result of my research, 
I came to know Cobb quite well at a 
later date. He had found a protective 
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effect with brilliant vital red in exper- 
imental epilepsy, which was explained 
by its effect on the blood-brain barri- 
er. As I came to know Cobb more 
fully, it was obvious that psychoso- 
matic study would be his approach. As 
already emphasized, psychosomatic 
research was one of the major preoc- 
cupations of neuropsychiatry before 
World War (WW) II. Because of 
Cobb’s broad background in neurology 
and psychiatry, it was a subject that 
he was qualified uniquely to pursue. 

I became particularly interested in 
Lennox, because of his pioneering 
work on epilepsy. The excessive cere- 
bral discharge of epilepsy seemed to 
me to offer clinical clues to the patho- 
physiologic study of the central ner- 
vous system. Coming from a more 
limited background, in a neurological 
sense, Lennox became a specialist in 
this one field. He was a quiet and 
retiring man, but, in his support of 
better teaching, practice, and re- 
search in epilepsy, he eventually had 
no peer. He was a thoughtful, and in 
many ways, a saintly person in his 
selflessness and desire to help others, 
whom he deemed might extend our 
understanding of epilepsy and the 
better care of epileptics. I spent many 
happy evenings in the Lennox home 
and, at a later date, was glad to ini- 
tiate the William G. Lennox Trust 
(Boston), based on funds that he left 
to the American Epilepsy Society. His 
monumental book, Epilepsy and 
Related Disorders, documents well his 
clinical and research contributions 
and interests.” 

In the spring of 1930, Houston Mer- 
ritt was a resident in Cobb’s unit, 
which predates the period that Aring 
has described. Because Aring has not 
mentioned others than Cobb and Mer- 
ritt, I wondered if the early enthusi- 
asm had, in some measure, spent itself 
and if this may have been another 
reason for Cobb’s departure to Massa- 
chusetts General Hospital. When I 
returned to the neurologic unit in 
1940, it was a greatly altered place. 
Putnam had gone to New York, and 
most of the others had disappeared. 
Nevertheless, Lennox and his studies 
on epilepsy were a major point of 
interest to me, and the Gibbs (Fred 
and Erna), with their work on the 
electroencephalogram, were a stimu- 
lating addition. It was a holding oper- 
ation, however. Derek Denny-Brown 
had been selected as chief but was 
delayed in coming from England, 
because of his involvement in the 
British effort in WW II (an account of 
Denny-Brown and Merritt will be pre- 
sented in a later section). 


PROBLEMS OF NEUROPSYCHIATRY 
A HALF CENTURY AGO 

To some, who knew of my early 
background in neurosurgery, my later 
career in neurology probably seemed 
like the rise of the phoenix from the 
ashes. Nothing could be further from 
the truth, but because of this confu- 
sion and in order to establish my 
credentials as an authority on the old 
neuropsychiatry, a preliminary word 
of explanation is necessary. It was 
because of the infiuence of my father, 
a surgeon, and, later, the influence of 
Cushing that I initially was diverted 
to neurosurgery. However, by 1932 I 
had decided that my interests were 
broader than neurosurgery and I 
started developing various research 
plans. Cannon, Cobb, perhaps even 
Papez, and probably several others 
whom I have mentioned in previous 
sections were responsible for this. 
Nevertheless, a switch from neurolog- 
ic surgery to neurologic research was 
considered quixotic in the depths of 
the Great Depression in 1932. There 
were no funds for research or posi- 
tions for research workers in the clin- 
ical departments of medical schools at 
that time, and this was essentially 
true for the next 25 years. I am sure 
that Van Wagonen, who made me a 
good offer to stay on with him in 
Rochester, had a hard time under- 
standing my move to San Francisco. 
However, Howard C. Natfziger, pro- 
fessor of surgery and chief of neuro- 
surgery at the University of Califor- 
nia at San Francisco, was developing a 
research laboratory, and San Francis- 
co had always been the place where I 
wanted to live. After catapulting 
myself into this anomalous position 
with a miniscule stipend of $100 per 
month, I indeed wondered if I was not 
tilting at windmills! My personal 
struggles for survival and further 
training are not germane to this 
account, but this curious background 
explains my switch to neurologic 
research and move to San Francisco. 

The School of Medicine in San 
Francisco was, at that time, the only 
medical school in the University of 
California system. Like most of the 
medical schools in the early 20th cen- 
tury, it was struggling to improve its 
status. Following the Flexner report 
and WW I, the School of Medicine of 
the University of California had gone 
through a reorganization, which held 
considerable promise. 

The teaching of neuro during 
the 1930s and 1940s in EE ae c: 
schools was handled by neuropsychia- 
trists, who served as part-time staff 
members in small divisions of depart- 
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ments of medicine. Furthermore, the 
integration of teaching in neuro- 
anatomy, neurophysiology, and neuro- 
pathology was often poor. This was 
especially true in the University of 
California School of Medicine where, 
following the 1906 earthquake, the 
preclinical subjects were taught in 
Berkeley, although the clinical work, 
including pathology, remained in San 
Francisco. Another problem at the 
Medical School in San Francisco con- 
cerned the strong development of neu- 
rosurgery under Naffziger, while 
neurology remained a stepchild of 
neuropsychiatry in the Department of 
Medicine. The result of this lopsided 
development was that most of the 
patients in organic neurology were 
referred to neurosurgery, with the 
neuropsychiatric group serving pri- 
marily as psychiatrists. Neurology 
had no beds in the hospital, had no 
full-time staff member who could 
speak for it, operated on a miniscule 
budget, and had no research facilities. 
By default, neurosurgery had preemp- 
ted the field. This circumstance was 
unfortunate, not only in that neuro- 
surgeons rather than neurologists 
were evaluating a high percentage of 
neurologic problems, but that it did 
not provide the follow-through care 
that neurologic patients require. 

The establishment of the Langley 
Porter Neuropsychiatric Institute, 
San Francisco, in 1940 further compli- 
cated the situation. Although planned 
to assure the integration of the neuro- 
logic sciences, with beds for neurolo- 
gy, neurosurgery, and psychiatry, 
with provisions for an electroencepha- 
lographic laboratory, a neuropatho- 
logic setup, and surgical facilities for 
neurosurgery, its original design was 
totally subverted. In part, this was 
due to the fact that the institute 
depended on the California Depart- 
ment of Institutions for its support, 
rather than the university. The 
Department of Institutions was main- 
ly interested in the development of 
psychiatrists to staff the state psychi- 
atric hospitals. The end result was a 
strong setup in psychiatry, with neu- 
rology and neurosurgery being 
squeezed out. Furthermore, the new 
director refused to incorporate the old 
part-time neuropsychiatrists into the 
institute, leaving them as neurologists 
in a small division of neurology in the 
Department of Medicine. In addition, 
this confusing situation was compli- 
cated by WW II. 

i going into all the curricu- 
lar, service, and political problems 
that were involved, special committee 
investigations and recommendations 
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led to a separation of neurology from 
medicine, as had already occurred 
with psychiatry. Aring served as an 
outside consultant and, in 1946, was 
induced to stay on and start the new 
department of neurology. Unfortu- 
nately, the tiny spin-off from medi- 
cine did not provide what was neces- 
sary for a viable department, and 
Aring left in early 1947. 

Much to my surprise, I was offered 
the position. With the departure of 
Aring, I was the only certified neurol- 
ogist in the University of California! 
Investigation quickly showed the 
inadequacies of the setup, and I 
refused the post. This led to further 
major adjustments, and, finally, 
Departments of Neurology and Neu- 
rosurgery were established on an 
equal footing with Naffziger as head 
of the Department of Neurosurgery 
and me as head of the Department 
Neurology. This development for neu- 
rology was quite different from the 
earlier, inadequate spin-off from the 
Department of Medicine. A complete 
reorganization of the teaching pro- 
gram follewed, with better integra- 
tion of neurology with neuroanatomy, 
neurophysiology, neurosurgery, and 
the X-ray Department. Care was tak- 
en to handle the needs of both medi- 
cine and psychiatry. A postgraduate 
training program was developed slow- 
ly. Our clinical and research facilities 
were greatly expanded with the com- 
pletion of the new Medical Science 
Building, Moffitt Hospital, and the 
Research Towers. Clinical services at 
Fort Miley Veterans Administration 
Hospital and San Francisco Hospital 
were developed, and, in the 1950s, 
grants from the National Institutes of 
Health greatly expanded our training 
and research setup." 

Such was neurology’s poor inheri- 
tanee from the old neuropsychiatry 
that impediments to its full develop- 
ment still existed. In spite of the 
cooperation of Naffziger and other 
perceptive neurosurgeons, the old pat- 
tern of referrals of patients with neu- 
rologic problems lingered on. Worse 
than this was the fact that for the 
first 12 to 15 years of the department 
well-trained neurological personnel 
were not available. This was partly 
overcome by my recruitment of Don- 
ald Macrae, a highly trained neurolo- 
gist from National Hospital, Queen 
Square, Lendon, who was an excellent 
teacher. Robert Wartenberg, a refu- 
gee from Nazi Germany, also received 
an appointment, and other certified 
neurologists were added to the staff 
as they became available. 

A third problem concerned the 
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great isolation of the West Coast from 
the main neurological centers of the 
Kast. Before the days of adequate air 
travel, a week was required to make 
the trip east by train and return. This, 
in combination with the limited num- 
ber of qualified neurologists, pre- 
sented a major problem to the devel- 
opment of the new department. This 
was further aggravated by the residu- 
als of the political nonsense that had 
preceded the separation of the 
Department of Neurology from the 
Department of Medicine and the 
transformation of the Langley Porter 
Institute. 

Considering the confusing neuro- 
psychiatric background of neurology, 
it was obvious that neurology needed 
to establish its identity and that a 
public relations effort would be help- 
ful in this respect. Accordingly, I initi- 
ated the Visiting Professor of Neurol- 
ogy Program, which, over a period of 
17 years, imported some 40 of the 
most distinguished, English-lan- 
guage-speaking neurologists of the 
world. Funds for presentations were 
obtained from honoraria provided by 
medical societies, the Veterans Ad- 
ministration, and the Extension Divi- 
sion of the Medical School. This was 
supplemented by gifts from grateful 
patients and whatever I could eke out 
of the department’s budget. Because 
the trips from the East, and especially 
from Europe, were expensive and 
involved much time, the great majori- 
ty of visitors spent two weeks or more 
with us, and many stayed for four to 
six weeks. In addition to their partici- 
pation in Extension Division courses 
in neurology and talks before medical 
societies, visitors were incorporated 
into our daily schedule of teaching, 
neurological rounds, and conferences. 
The program attracted great atten- 
tion locally and, finally, was effective 
in the solution of the problems men- 
tioned. However, it was not until the 
advent of dependable transcontinen- 
tal air travel and the great surge of 
trained personnel that resulted from 
the expanded training programs in 
neurology of the 1950s and 1960s that 
our problems were finally resolved. 

Although our situation at the Uni- 
versity of California at San Francisco 
was more exaggerated than in most 
medical schools for the reasons men- 
tioned, the problems involved in the 
transformation of the old divisions of 
neuropsychiatry into the superior 
departments of neurology were basi- 
cally similar in the great majority of 
the medical schools in the period from 
1930 to 1960. This late and labored 
development of neurology is not fully 
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understeod by many young neurolo- 
gists, an igmorance that makes them 
less appreciative of the better train- 
ing and oppertunities now afforded 
iw them. 
TWO LEGENDARY NEUROLOGISTS 
(BERNARD SACHS AND 
G. H. MONRAD-KROHN) 


In my early contacts in neurology, I 
was fortunate to make the acquain- 
tance of two men, who even then were 
regarded as legendary figures. Papez 
might well have been included here, 
but I have already touched on his life 
in a previous section. 

Bernard Sachs (1858-1944) 


Sachs was one of the best educated 
American neurologists of his time. 
After graduation from the medical 
schoo! of the University of Strasbourg 
(when the eity was part of Germany), 
he did postgraduate work for two 
years with the most outstanding neu- 
rologists of Europe—Charcot, Jack- 
son, Meynert. and Westphal. His early 
recognition ef Tay-Sachs disease and 
his interest in child neurology led to 
his being made the director of the 
Child Neurclogy Research Fund in 
New York. Although primarily a clini- 
cian, he alse was active in research 
if and teaching, and he played an influ- 
‘antial role in the early 20th century. 

He was twice elected president of the 
Ameriean Neurological Association 
11894 and 1937), was president of the 
First International Congress of Neu- 
rology. Berm Switzerland, in 1931, and 
was president of the New York Acade- 
my of Medieine in 1933. 

Two aspeets of Sachs extraordinary 
neurological career are not well 
known. Because it was with these 
aspects that I had contact, both con- 
tributing greatly to his legendary 
fame, they may be worth recording. 

In the period from 1938 through 
1940, I was concentrating on the effect 
of changes in the permeability of the 
endothelium of the cerebrovascular 
system (bieod-brain barrier) on con- 
vulsive suseeptibility and the electro- 
encephalographic changes associated 
with this event. However, it was a 
very bleak period from the standpoint 
of research support. This period pre- 
dated the National Institutes of 
Health by a dozen years, and the 
Great Depression had dried up what 
slight funds were available. It was at 
this point that I heard that Sachs 
controlled funds, which he could 
award for studies he deemed to be of 
promise. Application involved person- 
al contact, and it was in this way that 
I came to know him. Three of my 
projects were completed with the sup- 
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port of the Child Neurology Research 
Fund that he administered. His mind 
was still keen and his questions, 
penetrating. It also became obvious 
that he highly prized his contacts with 
younger, research-inclined neurolo- 
gists. 

For several years in the 1930s, 
Sachs was at the center of the place- 
ment activities for the refugees from 
Hitler’s Germany, and this was the 
second aspect with which I had con- 
tact. Through wealthy connections in 
New York and elsewhere, he con- 
trolled considerable money, which 
aided the refugees until they could be 
placed. In the case of the University of 
California School of Medicine at San 
Francisco, an opening for a neuro- 
pathologist was decided on in 1935. In 
some mysterious way, Wartenberg, 
who was under Sachs’ tutelage at that 
point, was dispatched to San Francis- 
co. This seemed like a major mistake 
to the involved departments, since, as 
a neurologist, Wartenberg was thrust 
onto the Neuropsychiatric Division of 
the Department of Medicine, while 
the Department of Pathology still 
lacked a neuropathologist. The situa- 
tion deteriorated even further, when 
Wartenberg found the neuropsychia- 
trists quite inadequate, and he was 
shortly at swords’ points with the 
chairman of the Department of Medi- 
cine and still later with the dean of 
the Medical School. Except for the 
generous and continuing local support 
of refugee funds, plus the intervention 
of a number of us, Wartenberg could 
not have survived for long in this 
precarious situation. To top it off, 
Wartenberg undertook detailed criti- 
cisms of neurological articles and 
books on an international scale, and 
his critiques were published under the 
guise of raising the standards of neu- 
rology. Needless to say, this caused 
widespread resentment among the 
recipients of his devastating critical 
reviews. 

At a later date, I was able to wean 
Wartenberg away from this behavior. 
I realized that he was intensely 
unhappy and thrashing out at the 
world for being displaced in midlife 
for no other reason than that a small 
portion of his blood was Jewish (an 
eighth was enough for Hitler). Even- 
tually, he undertook creative work of 
his own and his last years were happy 
ones. It was in an earlier period, how- 
ever, while these developments were 
still in an embryonic stage, that 
through Wartenberg and his charm- 
ing wife, Isabella, I learned more 
about Sachs. My admiration for Sachs 
blossomed considerably, as I came to 


understand his work more fully 
among the refugees. Again, it was not 
Sachs as a neurologist (although this 
was legendary), but his broader vision 
and impact that made him out- 
standing. 


G. H. Monrad-Krohn (1887-1964) 


Once the foremost neurologist of 
Norway, Monrad-Krohn obtained his 
training in the two main centers of 
neurology in the early 20th century, 
London and Paris. His own clinical 
studies were mainly concerned with 
reflexes, the facial nerve, and aphasia. 
His textbook of neurology, The Clini- 
cal Examination of the Nervous Sys- 
tem, which went through 12 editions 
and was translated into French, 
Spanish, German, and Japanese, won 
him international fame. During the 
German occupation of Norway in WW 
II, he served in a sensitive position as 
dean of the medical faculty in Oslo. It 
was this, plus his many connections 
and honors, that made him a legend- 
ary figure. His “struggle for neurolo- 
gy” extended for over four decades 
and did much in the critical pre- and 
post-WW II period to establish neu- 
rology as a separate diseipline. 

It was through my acquaintance 
with Professor Sigvald Refsum that I 
came to know Monrad-Krohn. Mon- 
rad-Krohn was his mentor and, in an 
earlier period, had raised neurology in 
Norway from its fledgling, provincial 
status in the 1920s to a high level, 
comparable with neurology in En- 
gland by the end of WW II. This was a 
great accomplishment, considering 
that he had to contend with the unfa- 
vorable conditions of the Great 
Depression, WW II, the German occu- 
pation of Norway, and their after- 
maths, an essentially continuous peri- 
od extending from 1930 to almost 
1950. It was this and his early text- 
book of neurology that made him a 
“legendary” figure to a previous gen- 
eration. 

Refsum had come to the United 
States shortly after WW II and spent 
a year with us (November 1951 to 
November 1952) while waiting for a 
department of neurology to be built 
for him at the University of Bergen 
(Norway). He has visited us several 
times since, and I have lectured in 
Norway on several occasions. The cor- 
dial bonds established in this fashion 
gave me an excellent introduction to 
Monrad-Krohn. Even so, my impres- 
sions are based on ee eT 
in his later years and may ull 
justice to a remarkable man. 

Norwegian budgets were frugal in 
the period before the discovery of oil 
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in the North Sea, and honoraria for 
visiting lecturers were limited. Like 
my own efforts before the Jet Age, 
when I had to improvise to obtain the 
funds necessary to support our Visit- 
ing Professor of Neurology Program, 
Monrad-Krohn had developed two 
potent techniques to encourage such 
exchanges. He had persuaded the 
board of directors of the Norwegian 
American Steamship Line to extend 
first-class passage between Oslo and 
New York for invited guests of the 
University of Oslo during the off- 
tourist season. His second device 
involved consultations with his Nor- 
wegian patients. I was the recipient of 
both strategies, but will confine my 
comments to the second. 

In January 1958, Monrad-Krohn 
asked me to see one of his patients, 
the head of a large steamship line, 
who lived on an estate several kilome- 
ters out of Oslo. A recent snowstorm 
in early January had blocked the 
roads, so I was surprised when Mon- 
rad-Krohn proposed going the follow- 
ing day. We were picked up by a car 
with very large snowtires and success- 
fully made the trip through beautiful 
snow-covered hills and valleys. The 
problem was one of supportive mea- 
sures for a degenerative disease com- 
plicated by spasticity. 

Monrad-Krohn’s earlier training 
had made him a top-notch diagnosti- 
cian but helped little with the thera- 
peutic and supportive follow-up 
aspects of neurologic disorders. It was 
this phase of neurology in the early 
days that held back its development 
as an independent specialty. The his- 
tory of medical disciplines clearly 
indicates that they evolved into well- 
developed and independent specialties 
only when they could offer therapeu- 
tic as well as diagnostic services. The 
simple symptomatic and supportive 
measures that were available in earli- 
er periods for incurable conditions 
could be applied by local referring 
physicians as well or better than diag- 
nosticians in distant centers. 

Although Monrad-Krohn had 
learned a great deal since his days in 
England and France, he was still not 
aware of the latest neuropharmaco- 
logic developments, and it was this 
aspect that may have helped his 
patient. In any case, it was this phase 
of neurology that we discussed on our 
return trip. Monrad-Krohn fully 
agreed with the limitations of neurol- 
ogy, a ulated above, and I gath- 
ere was for this reason that he 
had favored Refsum’s trip to Ameri- 
ca—to learn to use the electroenceph- 
alogram, the new antiepileptic drugs, 
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and the other neuropharmacologic 
forms of therapy, which were then 
being developed. 

Monrad-Krohn was unable to 
attend my lecture that evening. His 
angina pectoris had flared up, and I 
suspect that our consultation trip 
under diffieult circumstances was the 
cause. It was probably one of the last 
of such consultations that he 
arranged. He was 74 years old at the 
time and died a few years later. As 
with the other men that I have in- 
cluded in my reminiscences, Monrad- 
Krohn was more than just a neurolo- 
gist. He was a well-organized individ- 
ual of superior intelligence who could 
hold his own in any group. His leader- 
ship role in Norway went well beyond 
neurology and “the University of 
Oslo. af 


SOME VISITING 
PROFESSORS OF NEUROLOGY 
AT THE UNIVERSITY OF 
CALIFORNIA AT SAN FRANCISCO 


For reasons presented in a previous 
section of these reminiscences, I 
started a Visiting Professor of Neu- 
rology Program at the University of 
California at San Francisco in 1949. 
Over a peried of 17 years, some 40 of 
the most distinguished, English-lan- 
guage-speaking neurologists of the 
world were brought in and helped 
tremendously in resolving certain ear- 
ly problems in the Department of 
Neurology. Because most of them 
stayed for two to six weeks and were 
placed into all phases of our academic 
program, we became well acquainted 
with them. 

Although space limitations pre- 
clude a full account, the selection of a 
few of the most distinguished neurolo- 
gists from the United States, Great 
Britain, and Europe may give some 
idea of the program and those who 
participated in it. Because the con- 
tacts described cannot convey an ade- 
quate, overall perspective of those 
selected, I have introduced each witha 
short summary sketch of his back- 
ground and career. 


Two Neurdiogists of Great Britain 
(Charles Putnam Symonds and 
Francis Martin Rouse Walshe) 


Charles Putnam Symonds (1890- 
1977).—Sir Charles was the son of Sir 
Chartres Symonds, a London surgeon. 
Following graduate training at the 
National Hospital, Queen Square, 
London, in 1920 he obtained a staff 
appointment at Guys Hospital and 
Medical School, London. His service 
was the first complete neurologic unit 
in a general hospital in Great Britain. 


A traveling fellowship permitted him 
further postgraduate study in psychi- 
atry with Adolf Meyer at Johns Hop- 
kins and with Cushing at Harvard. 

According to Denny-Brown, who, 
worked with Symonds, Sir Charles 
“inherited the mantle of Gowers and 
Gordon Holmes in the great tradition 
of bedside teaching” and was consid- 
ered by many to be the foremost neu- 
rologist of his time. His meticulous 
studies, keen analysis of clinical prob- 
lems, and remarkable memory made 
him outstanding. His articles covered 
the whole field of neurology and a 
selection of his most important con- 
tributions was published in book form 
under the title Studies in Neurology.’ - 
During WW II, as air marshal of 
Great Britain, he headed a study of 
head injuries at Oxford and was 
knighted in 1946. 

I have always thought of Sir 
Charles as a neurological Sherlock 
Holmes. This lime of thought, no 
doubt, was the result of my meeting 
Arthur Conan Doyle in Paris in 1925. I 
had become fascinated by Doyle’s use 
of the methods of detection and 
deductive reasoning, as exploited in 
the Sherlock Holmes stories, inas- 
much as they were based on his own 
medical training and are basic to med- 
ical diagnosis. Then too, Sir Charles in 
appearance could pass as a Sherlock 
Holmes of sorts. It was always a plea- 
sure to observe his meticulous exami- 
nations. Better still was his deductive 
reasoning, which was buttressed by 
his “computerized” recall that lent 
the support of long experience to his 
current findings. The end result was 
an outstanding diagnostic acumen. 

My acquaintance with Sir Charles 
extended over a period of 26 years. He 
was most helpful as a visiting profes- 
sor, and I greatly enjoyed his accounts 
of neurology in England and his expe- 
riences in both world wars. Sir 
Charles, in turn, seemed interested in 
my experimental research and clinical 
studies on epilepsy, which involved 
prolonged follow-up and a comprehen- 
sive therapeutic approach (drugs plus 
regulation of demonstrated seizure- 
inducing factors).'’ However, these 
seemed to be aspects of neurology that 
were foreign to his English back- 
ground. 

We hit the ornithologic jackpot on 
one of his visits. Like Sir Russell 
Brain, Sir Charles was a devoted bird 
watcher. As luck would have it, he 
spotted several Allen’s hummingbirds 
in our garden. These were new to him, 
as hummingbirds are not found in 
Great Britain. When we drove him to 
the top of our mountain (Tamalpais) 
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for the view over the Bay Area, there 
was another flock of hummingbirds. A 
few days later in the garden of the 
armel Mission, we encountered even 
more. He ane my wife exchanged orni- 

ologic observations for many 
years. 

Another episode will illustrate his 
remarkable memory for clinical 
detail. While Mrs Aird and I were 
motoring in southwestern England in 
1969, our rented small automobile 
Geveloped a knock that ominously 
increased frem day to day. When we 
reached Porlock on the Bristol Chan- 
rel, we stopped at a garage to have the 
car checked before venturing onto 
Exmoor Downs. The mechanic advised 
that we not proceed “a foot farther.” 
The owner of the garage heard me call 
the nearest office of the car rental 
agency in Bristol and, realizing that I 
was a doctor, told me of his wife’s 
illness. She had developed a pituitary 
tumor, was referred to a neurologist 
in London, and had made a good 
recovery frem her neurosurgery, 
which followed. By way of showing 
interest, I asked him who the neuro- 
legical consultant was. 

“A remarkable chap, sir. He had 
been knighted and his name was Sir 


my John Symonds.” 


+ 
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“Oh! You must mean Sir Charles 
Symonds.” 

“Why yes. You are quite right and 
də you know ñim?” 

“We are now on our way to visit him 
at his home in Ham.” 

“What a coincidence!” 

“And who was your surgeon?” 

“Mr Murray Falconer.” 

“He, also, i an old friend and we 
will be seeing him shortly at a meet- 
ing in New Yerk City.” 

This exchange and my further 
explanation of his wife’s condition led 
the garage owner to insist on enter- 
taining us, inasmuch as the new auto- 
mobile would not arrive from Bristol 
far some three hours. He drove us to 
the nearby village of Selworthy that 
has been preserved by the National 
Trust. It is a most quaint, old English 
vilage and one that we thoroughly 
enjoyed visiting. 

When we leter recounted this sto- 
ry to Sir Charles, who was then 
retired, he immediately rose to the 
oczasion and, after asking a few ques- 
ticns, recalled the lady and her condi- 
ticn. He provided a much better histo- 
ry than the husband and then man- 
aged to correct certain details of my 
own hasty secendhand diagnosis. 

Sir Charles’ memory for old details 
wes also shown in his paper on the 
birthplace of Sir Thomas Willis. It 
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was in Great Bedwyn, a neighboring 
town to Ham. Sir Charles took much 
pleasure in driving us over to Great 
Bedwyn and pointing out the chimney 
and other features of the ancient 
house that matched the old illustra- 
tion of Willis’ home. Because of the 
great interest Professor Erik Ask- 
Upmark, Uppsala, Sweden, had in 
Willis, which he conveyed to us on a 
trip to Gotland, Sweden, four years 
earlier, I was well aware of much of 
the background of Willis, and this 
helped to save the day for us with Sir 
Charles. 

When Goody informed me of Sir 
Charles’ last days, I felt somewhat 
guilty in not alerting some of my 
English friends, who might have kept 
an eye on him. I had visited Sir 
Charles only months before and won- 
dered about his condition and situa- 
tion. When Sir Charles and Lady 
Symonds gave up their home in Ham, 
he had wanted to go to Oxford, but 
finally acceded to her wish to return 
to London. An apartment on Baker 
Street, however, was a far cry from a 
cottage in Oxford, where he had old 
associations from the WW II period. 
Luckily, Goody recognized Sir Charles 
on the wards of one of the London 
hospitals, and his transfer to the 
National Hospital ameliorated, to 
some extent, his sad end. 

Francis Martin Rouse Walshe (1886- 
1973).—Few figures in neurology have 
had a more striking career than Sir 
Francis Walshe. He trained in Uni- 
versity College and University Hospi- 
tal, London. He excelled in bedside 
observation and teaching. At the same 
time, he was a brilliant speaker and 
possessed a keen sense of humor. His 
logic and outspoken critical analysis 
could be devastating at times but, 
usually, were tempered by his sense of 
humor. 

Sir Francis served for years as a 
neurologist and teacher at the Univer- 
sity and National hospitals. He made 
his living in private practice, refused 
the pay of the National Health Ser- 
vice, and was a sharp critic of its 
socialistic shortcomings. He won the 
highest awards and positions in 
British medicine. He was president of 
the Association of British Neurolo- 
gists, president of the Royal Society of 
Medicine, editor of Brain, and fellow 
of the Royal Society. Sir Francis was 
knighted in 1953. 

Sir Francis was entirely different 
from Sir Charles. Fundamentally, he 
seemed to me to be a philosopher, and 
this may be the reason that he toler- 
ated me so well. Over a period of 
years, I accumulated a small library 


of his reprints and other historic 
papers that he was kind enough to 
send me. I always wondered about 
this, since after all, I was one of those 
meddling people who did experimen- 
tal research, which he felt too often 
missed the mark in human neurology. 
When we had him over in San Fran- 
cisco (1959), he had just completed a 
critique of Wilder Penfield’s theory of 
the “highest cerebral center” and the 
“centrencephalic” concept, and we 
received the full blast of his critical 
ideas on this subject. Two of Pen- 
field’s students made feeble attempts 
to defend him, but they were brushed 
aside by the forceful rhetoric of Sir 
Francis. I discounted much of this, 
because I had already formed the 
opinion that, when Sir Francis got on 
his feet, he became somewhat hypno- 
tized by his own oratory and valiantly 
charged ahead in his criticisms, 
which, on occasion, could be devastat- 
ing. Twice, following such outbursts, I 
recall that he pursued a more moder- 
ate note, and I suspected that he 
sometimes regretted the ardor of his 
public statements. There can be no 
question, however, as to his honesty, 
the depth of his analytical powers, 
and the rigor of his logic. 

A possible insight on this aspect of 
Sir Francis was observed in about 
1949. Wartenberg, while a member of 
our staff, had published one of his 
criticisms of Sir Francis’ Diseases of 
the Nervous System" (the sixth edi- 
tion [1949], as I recall). As mentioned 
in my comments on Sachs, Warten- 
berg did this with the best intent “to 
raise the standards of neurology.” 
However, his detailed criticisms, 
which often included punctuation and 
grammar, were not always well 
received, and so it was with Sir Fran- 
cis. Sir Francis prided himself on his 
use of the English language, and criti- 
cisms from a German refugee in far 
away San Francisco may have been 
too much. Wartenberg was trembling 
when he brought me Walshe’s 
unprintable letter and could not 
understand why Sir Francis had tak- 
en his “constructive” criticism so 
poorly. Having been accosted by many 
other neurologists, who were upset by 
“that demon out there,” I was not 
surprised. Wartenberg did not know 
what to do. I told him to frame the 
letter and hang it on his office wall, if 
he thought that this would help, but 
under no circumstances was he to 
reply to it. 

A few years later, when Mk: Sir 
Francis to come to San Francisco as a 
visiting professor, I promised him 
that we would “banish” Wartenberg 





Reminiscences—Aird 1151 


igre rece LE aa 


e 


at the time of his visit. Sir Francis 
agreed to come but, unfortunately, 
was not able to make it. When he 
finally did come in 1959, Wartenberg 
was dead. This experience has always 
made me wonder if Sir Francis dished 
it out better than he received it. In 
any case, following his 1959 visit and 
critique of Penfield, I went out of my 
way to invite Penfield, as a professor 
of neurology, which indeed he was. 
Although I had my own reservations 
about Penfield’s “centrencephalic” 
system, it seemed important to hear 
Penfield’s side of the argument.” Pen- 
field came in 1960 and put on a good 
show. He was entirely open about his 
theoretical postulations and was quite 
ready to admit their error, when so 
proved. It is true that several of Pen- 
field’s theories have not panned out, 
but there is no question that these, 
along with his meticulous neurosurgi- 
cal observations on humans, have 
played a major role in stimulating a 
tremendous amount of good research. 
Being right in some instances can be 
less important than stimulating 
research that determines what is 
right. 

We found Sir Francis to be a very 
able neurologist, and many of his dis- 
cussions, demonstrations, confer- 
ences, and lectures were brilliant. Our 
group, undoubtedly, saw him well 
after his prime in 1959, but he still 
had much spark and put on a good 
show for us. According to his son 
John, in Cambridge, England, who 
visited us seven years later, Sir Fran- 
cis still had considerable “spunk and 
fire.” 


Two Neurologists of Europe 
(Karl Gunnar Wohifart and 
Georges Schaltenbrand) 


Karl Gunnar Wohlfart (1910-1961).— 
The son of a professor of music at the 
University of Stockholm, Gunnar 
Wohlfart was an accomplished musi- 
cian and a man of unusual cultural 
background. His medical training was 
in the Karolinska Institute, Stock- 
holm, where he earned doctorates of 
medicine and philosophy. He achieved 
early recognition by his clinical 
studies on carbon monoxide poison- 
ing, a complication of substitute fuels 
used in automobiles in Sweden during 
WW II. He was an outstanding histo- 
pathologist and became wel! known 
for his studies on neuromuscular dis- 


orders. His contributions in this 
developi eld were most promising 
but, nately, were interrupted 


by his early death. As the first profes- 
sor of neurology at the University of 
Lund (Sweden) at the age of 40 years, 
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he established excellent graduate 
training and research programs and 
strongly emphasized the neurologic 
aspects of rehabilitation and occupa- 
tional medicine. He was among the 
foremost of the young neurologists 
who, in the 1950s, put neurology on a 
firm basis as an independent disci- 
pline. 

When I was invited by the Swedish 
Medical Council, Stockholm, as a vis- 
iting professor of neurology in 1953, 
Mrs Aird and I were astounded by the 
warmth of Swedish hospitality and 
have always wondered if our good 
Swedish friends, such as Wohlfart 
and Ask-Upmark, were responsible 
for this behind the scenes. My prob- 
lem was how to join in their festive 
dinners and yet minimize the effects 
of their amazing number of drinks so 
that I could function effectively day 
after day. I did not have the excuse of 
being a driver, so I quickly had to 
learn to skoal with reasonable aplomb 
but with minimal imbibing. I had 
been prepared for their formalities by 
my good friend, Refsum, and, once 
over these hurdles, I managed fairly 
well, even to performing our six 
thank-yous after each gala event. Ona 
later trip to Monterey, Calif, I asked 
Wohlfart if he thought that the expla- 
nation for Swedish social formality 
might lie in its protective effect 
against people getting on each other’s 
nerves during the long and dark 
Swedish winters. He had never 
thought of this but finally agreed that 
it was a reasonable possibility. 

I was always careful to have our 
piano tuned before Wohlfart came on 
his visits, and it did not take too much 
prodding to involve him in delightful 
concerts. I have copies of his father’s 
compositions, and he helped me with 
some of the technical aspects of my 
own amateurish efforts at composi- 
tion. 

An insight into Swedish social life 
and justice was gained on one occa- 
sion, when we were invited to a lun- 
cheon held by one of Wohlfart’s resi- 
dents, whose wife was of the nobility 
and who owned a castle in nearby 
Lund. The conversation had turned to 
skiing, and I asked the resident where 
they would be going over the Christ- 
mas holidays. His astonishing answer, 
“I will be going to prison,” was 
explained by his arrest on driving 
after a dinner. Someone had observed 
him take a drink and reported him. 
Incriminating blood levels for alcohol 
were far more strict in Sweden than 
in the United States, and he would 
have been declared sober in the 
United States. Because the resident 


was an essential person, he was 


allowed to serve his sentence on week- | 


ends and during the Christmas holi- 
days, still 2% months away! Both 
Wohlfart and the resident seemed to 
accept this, and mo effort had been 
made to alleviate or avoid Swedish 
justice. I could not help but contrast 
this situation with our own—who 
would report a person for taking a 
drink in America? Would the verdict 
be accepted so meekly? 

As a visiting professor in our pro- 
gram, Wohlfart was very effective 
both at the graduate and undergradu- 
ate levels of teaching. He enlivened 
his lectures with stories that the stu- 
dents would never forget. For exam- 
ple, to illustrate the the cardinal 
symptom of myasthenia gravis, its 
abnormal fatigability of muscles, he 
told about one of his patients, who 
was a hunting-lodge keeper for the 
king of Sweden. When the king 
arrived, all attendants stood in line to 
welcome him. Invariably, the head of 
Wohlfart’s patient drooped very low. 
The king interpreted this as a sign of 
respect and loyalty and duly remuner- 
ated him with extra awards. This per- 
haps is the only instance in which 
myasthenia gravis served to help one 
of its victims! 

I obtained a grant from the former 
Poliomyelitis Foundation (now the 
National Foundation for Infantile 
Paralysis) for a fellowship for one of 
our staff, Bertram Feinstein, to spend 
a year with Wohlfart. Dr Feinstein 
was the husband ef Dianne Feinstein, 
who later became mayor of San Fran- 
cisco. He, unfortunately, died a few 
years later. Feinstein had a good 
background in electromyography with 
Alexander G. M. Weddell at Oxford, in 
addition to training in neurology and 
some neurosurgery. The plan was to 
combine this background with Wohl- 
fart’s background in muscle pathology 
and then to undertake basic studies of 
neuromuscular disorders. This was in 
1951, when such studies were still in 
an embryonic stage. While in Sweden, 
Feinstein met Lars Leksell and spent 
some time with him. Between this and 
an unfortunate misunderstanding 
with Naffziger on his return to San 
Francisco, Feinstein accepted a hand- 
some offer as a neurosurgeon at Mt 
Zion Hospital, San Francisco. 

Wohlfart’s untimely death in 1961 
was a great tragedy to neurology in 
Sweden. His organization at Lund was 
outstanding and his connections with 
physiology, pathology. and rehabilita- 
tion medicine were close. He was an 
early pioneer in neuromuscular disor- 
ders and did much to establish neurol- 
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ogy on a firmer footing in Scandina- 
via. 
Georges Schaltenbrand (1897-1979).— 
Schaltenbrancd was the most presti- 
„gious German neurologist of his time. 
‘Following medical training at Bres- 
lau, Göttinger, and Munich, he did 
graduate werk in neurology with Max 
Nenne at Hamburg, Germany, with 
Rudolph Magnus and Bernardus 
Brouwer in the Netherlands, and as a 
Rockefeller Fellow with Percival Bai- 
ley and Putnam in Cushing’s unit at 
Harvard. After two years as an asso- 
ciate neurologist at Rockefeller Union 
Medical College, Peking, he returned 
to Germany in 1928. In spite of the 
| chaotic Nazi period, Schaltenbrand 
developed an outstanding neurology 
clinic at the Lniversity of Würzburg 
(Germany) and, after WW II, went on 
to receive the highest awards and 
honors. His research covered the 
entire field of neurology and was 
recorded in some 300 articles. 

The story of Schaltenbrand is an 
unusual one that well documents his 
courage and steadfastness under 
adversity. Following WW I, he 
emerged as the most outstanding of 
the young neurologists in Germany. 
„When he finished his postgraduate 
Astudies abroad. he was considered for 

major appeintment at Johns Hop- 
kins. With support from the Rockefel- 
ler Foundation, Johns Hopkins had 
planned a neurologic institute, but the 
plan fell through with the onset of the 
Great Depression, when the universi- 
ty could not fulfill its part of the plan. 
It was following this that Penfield, 
another Roekefeller Fellow, got his 
start at McGill University, Montreal. 

After Nonne retired in 1934, Schal- 
tenbrand wasramed as interim direc- 
tor of the Department of Neurology at 
the University of Hamburg. German 
universities, however, were dependent 
on government support and, with the 
rise of Hitler te the chancellorship in 
1933, political considerations soon 
pervaded all appointments and, espe- 
cially, prestigieus ones, such as. the 
Neurological Institute, Hamburg. 

Schaltenbramd’s early statements 
against the Naais ruined his prospects 
at Hamburg, and he was fortunate to 
obtain a miner post in neurology at 
Würzburg. Im spite of his setbacks, 
Schaltenbrand developed an excellent 
teaching and research unit in Wirz- 
burg. However, fate was soon to deal 
him still another blow. 

The postwar period in Germany 
was not only chaotic but saturated 
with the emotional issues inherited 
from the Nazi problem. Leading phy- 
sicians were particularly suspect as 
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possible collaborators in the deadly 
experiments of the German concen- 
tration camps. The Nuremberg trials, 
however, were conducted fairly, and 
Schaltenbrand was completely exon- 
erated. Nevertheless, the disruption of 
this period and che suspicions it gen- 
erated had a demoralizing effect on 
many careers. Again, Schaltenbrand’s 
strength of character survived this 
ordeal. 

The turning point came in 1952, 
when the US State Department cre- 
ated traveling fellowships to compen- 
sate, in some measure, for the ordeal 
that had been inficted on those exon- 
erated. Schaltenbrand availed himself 
of this opportunity, and it was in this 
connection that I first met him. His 
old friend and coworker, Bailey, who 
was a fraternity brother of mine and 
whom I had known in Boston before 
he went to Chicago, wrote me about 
Schaltenbrand and requested that I 
welcome him. Scme people were still 
antagonistic in a nondiscriminating 
fashion to all Germans, and Schalten- 
brand’s receptions varied. After 
receiving Bailey's letter, however, I 
had no hesitation in welcoming Schal- 
tenbrand and showing him our 
research, clinical, and teaching facili- 
ties. It was in tais fashion that our 
friendship got of to a good start and 
grew through the years. 

Schaltenbrand’s reputation steadily 
grew following WW II. His neurology 
section at Würzburg was recognized 
as an independert university clinic in 
1950, and he rece:ved the highest Ger- 
man award, the Erb Medal, in 1952. 
The Nonne Medal followed in 1966. 
The Rienecher Medal was awarded in 
1977, and a festschrift in his honor 
was published the same year. His neu- 
rological institute at Würzburg, the 
Kopfklinikum, with his bust in the 
entrance, stands as a monument to his 
career and accomplishments. 

Schaltenbrand’s excellent English 
was unusual ameng the neurologists 
on the continent (other than Scandi- 
navians) of that period and this, plus 
his rich background of training and 
research, recommended him to me as 
a good prospect for our Visiting Pro- 
fessor of Neurology Program. I next 
saw Schaltenbrand at the Interna- 
tional Congress of Neurology in Lis- 
bon in early September 1953. Plans 
were initiated at that time, and he 
finally came with his wife, Lu, for 312 
weeks in the spring of 1956. He proved 
to be an excellen= neurologist and an 
effective teacher. Contrary to the 
ostentatious showmanship of some of 
the earlier German professors, Schal- 
tenbrand’s manner was simple and 


direct. One immediately sensed in 
Schaltenbrand that one was dealing 
with an exceptional person of great 
knowledge, wide experience, and criti- 
cal insight. 

Over the years, we came to know 
Schaltenbrand, Lu, and their children 
quite well. We had dinner and lun- 
cheons with Schaltenbrand at medical 
meetings and visited the Schalten- 
brands in Wiirzburg in both 1957 and 
1968. On the latter occasion, Elsi Li 
and her husband, Oskar Boch, of 
Frankfurt am Main, flew to Würzburg 
to see us, and we all had a wonderful 
visit. We especially enjoyed the Schal- 
tenbrand’s new swimming pool with 
its amazing mechanical cover. Also, 
on this occasion, Schaltenbrand took 
great pleasure and some little pride in 
showing me the new Kopfklinikum, 
which he had so carefully planned and 
the development of which he had 
spearheaded. 

My last contact with Schaltenbrand 
was in London in 1976. I had been 
invited to give a talk at the Centennial 
Symposium for Gordon Holmes. 
Schaltenbrand was anxious that I 
complete an article on the electroen- 
cephalogram and its potential (writ- 
ten in collaboration with B. Garoutte) 
and, with his editorial help, I did this 
over a two-day period.” We had a fine 
visit on the side and the article, pub- 
lished in his Journal of Neurology, 
proved a great hit—nearly 300 
requests for reprints were received. 

At heart, Schaltenbrand was a phi- 
losopher, and he delighted in “fath- 
oming the depths of human thought” 
as H. C. Hopf has expressed it.” At 
the same time, he possessed the objec- 
tivity of the true scientist, and his 
intense interests in his research often 
assumed the proportions of his “rai- 
son d’etre.” My contacts included 
more relaxed periods—our visits with 
his family in Würzburg, a motor trip 
to Yosemite National Park in Califor- 
nia with both Schaltenbrand and his 
wife, a visit to his country home in 
Ronco, Switzerland, and our delight- 
ful visit in London. He had a good 
sense of humor, as may be illustrated 
by the following story. 

Near the end of WW II, when the 
US Army was sweeping across 
Germany, he realized that his home 
might be commandeered by officers, 
since it was one of the few houses not 
demolished in the earlier bombing of 
Würzburg. They were helping as 
many of their neighbors a ible, 
and most were tense with Pa 
were confused and depressed by the 
deceptions of Hitler and the terrible 
mess that he had contrived for them. 
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As reports of the American advance 
were received, tensions grew, and, to 
alleviate this critical situation, Schal- 
tenbrand proposed a hoax that might 
save all from being ousted from the 
house. The men hauled large logs from 
a neighboring forest and propped 
them against the outside walls of the 
Schaltenbrand home. When the 
Americans arrived, the Schalten- 
brand home was passed over because 
of its apparent unstable condition. 

“Wasn’t there some risk in doing 
that?” I asked him. “What if the 
Army inspected the house and found 
it sound?” 

Schaltenbrand replied, “I believe 
the Americans would have seen it as a 
joke.” 

“Americans love jokes, all right,” I 
said, “but an Army in wartime could 
be different.” 

“If they understood it as a measure 
to combat civilian fear and as a relief 
from a desperate situation, I believe 
they would have understood,” he 
retorted. 

“How a thing is presented is cer- 
tainly important, and your excellent 
English might well have carried the 
day.” 

“The risk was well worth it,” Schal- 
tenbrand said. “It was a mild decep- 
tion that was the source of great joy to 
our neighbors far and wide. It served 
as a release to their tension and fear 
and helped to normalize their subse- 
quent contacts with the American 
occupation force.” 

This, of course, was not the usual 
American joke, but it did involve a 
sense of humor, as well as keen 
insight and understanding of a criti- 
cal situation. 


Two Neurologists of America 
(Derek Ernest Denny-Brown and 
H. Houston Merritt) 


Derek Ernest Denny-Brown (1901- 
1981).—Following his basic training 
in medicine in New Zealand, Denny- 
Brown spent 12 years of graduate 
training with the top specialists in 
neurology, neurophysiology, and neu- 
ropathology in London and Oxford. 
He also was a Rockefeller Fellow with 
John F. Fulton at Yale in 1936 and 
1937. In 1935, he obtained appoint- 
ments at National and St Bartholo- 
mew’s hospitals, London. 

An appointment at Harvard in 1939 
was delayed by WW II, and after 
four y , he was again reactivated 
int, war effort. In May 1946, he 
returned to Harvard as professor of 
neurology and director of the neuro- 
logical unit at Boston City Hospital. 
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Over the next 21 years, his postgradu- 
ate training program produced an 
outstanding group of neurologists. 
His research involved almost all 
phases of neurology, but with an 
emphasis on basic studies related to 
posture and movement. After retire- 
ment, he continued his research at the 
New England Primate Center, South- 
borough, Mass. 

Denny-Brown won many honors, 
including several honorary degrees. 
He was an officer of the Order of the 
British Empire, president of the 
American Neurological Association, 
and president of the American Associ- 
ation of Neuropathologists. 

I have always categorized Denny- 
Brown as an American neurologist, 
inasmuch as it was in this guise that I 
knew him. My first impression of 
Denny was not too favorable, because 
of his apparent decimation of the pre- 
vious professional staff at Cobb’s neu- 
rological unit at Boston City Hospital, 
many of whom were old friends of 
mine. Also, I wondered about his 
development of a one-man clinical and 
research unit. His staccato speech and 
New Zealand accent were added haz- 
ards to my western ear. However, as I 
came to know him better, I found a 
highly critical mind, tempered with a 
breadth of understanding, a kindly 
disposition, and sense of humor that 
was quite fascinating to me. One could 
but admire his extensive background 
in neurophysiology, neuropathology, 
research, and neurology and the depth 
of his discussions in these fields. Vis- 
its to his unit at Boston City Hospital 
lent further perspective with respect 
to the administrative vicissitudes of a 
highly disciplined man in a large, 
chaotic city hospital with its political 
problems and frustrations. We be- 
came good friends and, over a period 
of years, regularly had luncheons or 
dinners together at the meetings of 
the American Neurological Associa- 
tion and on other occasions. 

When Denny-Brown was with us as 
a visiting professor in 1963, he put on 
stellar performances in both his 
patient rounds and more formal pre- 
sentations. He drew a considerable 
number of neurologists from the out- 
side, as well as from within the medi- 
cal school. This was at a period when 
the University of California at San 
Francisco was having growing pains 
and its own political problems that 
struck me as childish and most dis- 
tasteful. Denny-Brown’s reaction was 
identical with my own and his advice 
was most helpful. At a later date, I 
recommended him for consideration 
to the Nobel Prize Committee for his 


pioneer work on the dyskinesias when 
my advice was seught on this matter, 
but nothing came of it. 

H. Houston Merritt (1902-1978).— 
Merritt primarily was a product of the 
Johns Hopkins Medical School and 
postgraduate training in Cobb’s neu- 
rological unit at Boston City Hospital. 
He rose on the Harvard academic 
ladder to the level of associate profes- 
sor and was associated with Putnam 
in the development of phenytoin, 
which revolutionized the treatment of 
epilepsy in 1937. He went to New York 
in 1944 and, after four years as chief 
of service at Montefiore Hospital, 
became head of neurology at the New 
York Neurological Institute. Over the 
next 20 years, the postgraduate train- 
ing center at Columbia became one of 
the leading centers of neurology in the 
United States. Merritt’s administra- 
tive abilities were almost more out- 
standing than his clinical abilities, 
and he rose to become dean of the 
faculty of medicine and vice president 
in charge of medical affairs of Colum- 
bia University, positions he held from 
1959 to 1970, when he finally retired. 
His excellent Textbook of Neurology” 
was published in six editions between 
1953 and 1979. In addition to his clas- 
sic book on cerebrospinal fluid with 
Freemont-Smith?? and another book, 
Neurosyphilis,* he wrote over 200 
articles and served for nine years as 
Chief Editor of the ARcuHivEs. He was 
active in a number of neurological 
societies and was the recipient of 
many honors and awards. 

My acquaintance with Merritt went 
back to early 1930, when he was a 
resident under Cobb in the neurologi- 
cal unit that Cobb had started at 
Boston City Hospital. He supervised 
my workups and care of a number of 
patients, and I well recall his presen- 
tation of a clinical study of a series of 
patients with syringomyelia. Some 36 
years later, I jokingly reminded him 
of this by asking if he still felt syrin- $ 
gomyelia to be a common neurologic 
condition. Without hesitation, he seri- 
ously replied in the affirmative. My 
point in mentioning this, of course, is 
not to debate the relative incidence of 
syringomyelia (Merritt himself had 
written that syringomyelia was less 
common than spinal cord tumor or 
amyotrophic lateral sclerosis), but 
merely to point eut Merritt’s reaction, 
which I encountered on several other 
occasions. My conclusion was that it 
was not so much a lack of humor as a 
reflex, defensive reaction. It made me 


wonder if he lived in a climate that * 


demanded this for survival. 
Houston did a fine job in holding 
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things together at Boston City Hospi- 
tal during the prolongec transition 
period from Cobb and Putnam to 
Denny-Browm As already mentioned 


wit my sketch on Denny-Brown, I was 


very sympathetic toward the remain- 
ing staff at Boston City Hospital, 
which was decimated following Den- 
ny-Brown’s appointment. This in- 
cluded Lennox and the Gibbs, as well 
as Merritt. My sympathy was some- 
what exaggerated by a suspicion of 
possible guilt. I had been consulted by 
one of the power brokers on the inside 
of the Harvard hierarchy at the time 
that Denny-Erown was being consid- 
ered. I had approved o? his choice 


i without adequate theugat as to its 


possible adverse effects on my friends. 
That my opinion had any real effect at 
that time is most unlikely. However, 
the individual mentionec did make a 
special trip cut to the hospital in San 
Francisco to see me, and it was this 
trip that left me wondering. Merritt’s 
position for three years under Denny- 
Brown must have been very difficult. 
Not only was it a difficult situation, 
aggravated by wartime conditions, 
but they were men of very different 
temperaments. I have heard Merritt 
complain about many problems, but 
' never a worc about the difficult prob- 
‘Jem he faced at Boston City Hospi- 
tal. 

I always felt that Putnam did well 
to draw Merritt to New York, but 
thought tha: he should have worked 
him in as assistant director of the 
New York Neurological Institute in 
charge of operations. Merritt’s practi- 
eal sense and organizational genius 
might have saved the day for Putnam, 
considering how Houston managed 
the same situation later. Putnam’s 
brilliance, unfortunately, did not 
extend to acministrative detail. 

Following WW II, I hed organized a 
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3. Van Wagonen WP, Aird RB: Dilatations of 
the cavity of the septum pellucidum and cavum 
vergae. Am J Gancer 1934:22:539-557. 

4. Aring C Early days at the neurological unit 
at the Boston City Hespital. Arch Neurol 
1987;44:975-9T% 

5. Schlesinger MC: Snatched From Oblivion. 
Boston, Little Brown & Ce, 1979. 

6. Schlesinger MC: The way of Walter B. Can- 
non, Boston. Harvard Med Alumni Bull 
1985;59:47-51. 

7. Stotz CM=The Vosberg Hoax. Cornell Alum- 
ni News, December 1964, pp 7-11. 

8. Russell F The Witch of Beacon Hill. New 
York, American Heritage Publishing Co, 1952, pp 
108-111. 
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symposium on epilepsy in San Fran- 
cisco for the Western Institute on 
Epilepsy and invited both Putnam 
and Merritt as participants. This was 
my introduction to Putnam’s reserve 
in extending credit to Merritt for 
their development of phenytoin as an 
antiepileptic therapy. However, inso- 
far as I have ever heard, Merritt made 
no claims with respect to the basic 
concept or early physiologic studies 
that were involved in this brilliant 
work. I happened to know about this 
because the laboratory testing of 
potential drugs was performed by a 
young woman, whom I knew later as 
the wife of Robert Schwab, an old 
friend at Harvard. Merritt’s part con- 
cerned the clinical trial of phenytoin, 
and I gained the impression that he 
was embarrassed by Putnam’s defen- 
sive posture on this score. Perhaps 
other factors were involved as a result 
of Putnam’s unfortunate experience 
in New York. 

At later dates, Merritt participated 
at our center in a symposium on pain 
(1956) and as a visiting professor of 
neurology (1965). He was not a bril- 
liant showman, like Macdonald 
Critchley or Henry Miller, but, never- 
theless, was extremely well organized 
and effective. His examinations of 
patients were thorough for the job at 
hand, and his analysis of clinical 
problems was excellent. He was not a 
Sir Charles Symonds, of course, but 
how many neurologists are? 

I will never forget Houston in Vien- 
na in September 1965, some six 
months after he had been our guest in 
San Francisco. 

While standing at an intersection in 
Vienna, a cab drew up directly in front 
of me and stopped because of the 
traffic. The rear window of the cab 
was down and there sat Merritt not 
over five or six feet from me. He cut 
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quite a figure, as I recall. in top hat, 
high collar with cravat, waistcoat, 
what I took to be a swallow-tailed 
coat, pinstriped trousers, spats, 
gloves, and cane. 

My recall on the specific details 
mentioned may be faulty, but the gen- 
eral effect was striking and unmistak- 
able. Impulsively, I cried “Houston! 
What a resplendent sight! Now I have 
seen everything!” 

I believe he was slightly appalled by 
this unexpected encounter, my out- 
burst, and incredulous, fixed gaze. 
However, Merritt was not one to be 
abashed for long and perhaps in 
another defensive reaction replied: 
“You yokels in the far west are too 
remote from the center of things.” 

“But your costume, Houston! Where 
in the world could you be going in that 
array at this time of day?” 

“Pm on my way to see the commit- 
tee that decides where the next inter- 
national congress is to be held and I 
am making a plea for New York.” 

As he said this, his cab pulled away, 
but I managed a wave and cried, “good 
luck!” 

As usual, Merritt was successful 
and his organization of the interna- 
tional congress in 1969 far surpassed 
the previous congresses that I had 
attended from 1949 on. 

In my opinion, Merritt's Textbook of 
Neurology was the culminating glory 
of his brilliant career in neurology. 
His part in the development of pheny- 
toin was that of an able clinical 
researcher. As an administrator, he 
was a genius. The fine array of aca- 
demic “Merritt-orious” professors 
that he developed probably equals or 
surpasses in value his book, but it is 
the sound, scholarly workmanship of 
his book and its balanced, practical 
presentations that are more apparent 
to most of us. 
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West “Modern Dissection Techniques 
Of Bone, Biometals, 
Bioceramics, and Bioplastics”’ 
JANUARY 18-19-20, 1989 (NEURO ORTHO DO 


Separate Hands-On Workshops for Neurosurgeons and Orthopaedic Surgeons 


--—* D 


co-sponsored by the MEMORIAL MEDICAL CENTER, 


ERTEN SAVANNAH, GEORGIA 
‘ an 
a Ge nn. MIDAS REX® INSTITUTE 


Susan Mitchell, Ed.D., 
Robert Bullard, Ph.D. 






SYMPOSIUM FORMAT 


WORKSHOPS: 7:30 a.m. - 1:30 p.m. each day. An inten- ACCOMMODATIONS: Marriott’s Casa Marina Resort, 
sive series of hands-on exercises utilizing appropriate 1500 Reynolds Street, Key West, Florida 33040. Phone: 
animal bones, skeletal bones, etc.: 305-296-3535. 

Orthopaedic Surgeons—dissection in small bones, s . s : 
large bones, spines, joint replacement, revision ENROLLMENT: Fee (US$): Surgeon $965.00; Resident 


$585.00 (with letter from Department Head); RN/ORT/ 
Other $250.00. Make check to “Key West Midas Rex 
Symposium,” 2929 Race Street, Fort Worth, TX 76111. 


Surgery, methylmethacrylate, polyethylene, and 
biometals, including broken stem extraction. 


Neurosurgeons—dissection skills for bonework of Phone: 800-433-7639. 
the cranium and spine, including attention to bio- 
plastics and biometals applicable to neurosurgery. CREDIT: 18 Hours CME Category 1. 





Join the more than 6,800 enrollees who have campieted Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 






CHIC AGO MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 
“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


Neurosurgical Symposia (NEURO 700) 


NOVEMBER 3-4-5 JANUARY 1989 5-6-7 © 16-17-18 © 26-27-28 APRIL 17-18-19 
DECEMBER 12-13-14 FEBRUARY 23-24-25 


Special Symposia for OR Personnel only: March 1989 13-14-15 e April 24-25-26 


WORKSHOPS: The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
ee zi biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate to neurosurgery will also 
considered. 
The Midas Rex Hands-On Workshops will be held each day from 7:20 am to 1:00 pm at the permanent instructional facility, 728 West Algon- 
quin Road (Arlington Heights). The afternoons and evenings are free to enjoy some of the many activities that Chicago has to offer such as: 
MUSEUMS—Chicago Academy of Sciences, Chicago Historical Society, Museum of Contemporary Art, Art Institute of Chicago, Field 
Museum of Natural History. eerie! & "Join the woes 
S/IGHTSEEING—Shedd Aquarium, Adler Planetarium, Buckingham Fountain. pa than 6,700 
PERFORMING ARTS—Chicago Symphony Orchestra, Lyric Opera of Chicago, ballet, recitals, concerts and -enrollees who 
opera. _ Fave completed 
SPECTATOR SPORTS—White Sox in Comiskey Park, Cubs in Wrigley Field, Sting (soccer) in Chicago Stadium, Midas Rex 
Bears at Soldier Field, Blackhawks in Chicago Stadium, and horse racing year round. Sue Hands-On 
ENROLLMENT: Send letter and check payable to “Chicago Symposium.” Surgeon— > aaa orto 
00; Resident—US $585.00 (with letter from Department Head); All Operating Room >= : 










Personnel (RN/ORT/PA/Othe—US $250.00. Mail to: oe Pri FS 
Midas Rex Institute, 2929 Race Street, Fort Worth, Ba Neurosur 
| Texas 76111. Phone 800-433-7639, 817-831-2504. ae gece: 186) 
j Photo Credit: 
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Pure Alexia in Japanese and 
Agraphia Without Alexia in Kanji 


The Ability Dissociation Between Reading 
and Writing in Kanji vs Kana 


Hiroshi Mochizuki, MD, Ruriko Ohtomo, MD 


@ A60-yeerold right-handed Japanese 
man with infasction of the left occipital 
lcbe and inferior temporal gyrus initially 
showed pure alexia in kana and kanji. 
Later, though pure alexia in kana per- 
sisted, his kanji reading improved mark- 
edly, but with little improvement of kanji 
writing. We speculate that different path- 
ways are involved in kanji reading and 
writing. Wernicke’s area and its surround- 


~ ing left middie temporal lobe might play 


the most important role for kanji reading 
when visualiimformation is transmitted by 
any pathway. The pathway from Wer- 
nicke’s area to the left occipital lobe via 
the middie and inferior temporal pathway 
may be indispensable for kanji writing. 
We postulate ‘“‘agraphia without alexia in 
kanji” due to teft inferior temporal sub- 
cortical damage. 
(Arch Neurol 1988;45:1157-1159) 


he Japanese language has two dif- 

ferent systems of writing: kana or 
syllabograms and kanji or morpho- 
grams. The pathologic mechanism of 
reading and writing Japanese is dif- 
ferent from that in Indo-European 
languages. In Japanese, dissociated 
disturbances between reading and 
writing in kana vs kanji have been 
reported (Table). 

Pure alexia. due to a lesion in the 
left occipital bbe and the splenium of 
the corpus callosum, is characterized 
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by impaired reading of kana and kan- 
ji, as well as impaired writing of kanji 
to some degree.'* 

Alexia with agraphia due to the left 
angular lesion is characterized by 
impaired writing of kana and kanji 
and reading of kana, but kanji reading 
is preserved. 5s 

Alexia and agraphia in kanji due to 
a lesion in the inferior posterior part 
of left temporal lobe is characterized 
by impaired reading and writing of 
kanji but not of kana.’*’”° 

We describe a patient with pure 
alexia showing dissociation between 
reading and writing kanji, and we 
postulate the new clinical entity 
termed agraphia without alexia in 
kanji. 


REPORT OF A CASE 


A 60-year-old right-handed Japanese 
man was admitted to our hospital because 
of right hemianopsia. He graduated from 
law school, and became a high school 
teacher. He had been suffering from 
hypertension for ten years, and arrhyth- 
mia and diabetes mellitus for five years. 

In the morning of April 8, 1987, he 
suddenly had difficulty in reading and 
writing even the names of his friends. That 
afternoon while driving, he struck the rear 
of the car in front of him, and noticed that 
his right visual field was restricted. On 
April 9, 1987, a brain computed tomogra- 
phic (CT) scan performed at another hospi- 
tal revealed a large low-density area in the 
posterior part of the left cerebral hemi- 
sphere. He was transferred to our hospital 
on April 10, 1987. 

On admission, his general physical 
examination showed no abnormalities but 
irregular pulse. Neurologically, his con- 
sciousness was clear and alert, he was 
cooperative, and his faculty was normal. 
He showed right-sided homonymous hem- 
ianopia, but was otherwise normal. He did 


not show right hemiparesis or sensory 
disturbances. . 
Neuropsychologic examinations revealed 
pure alexia in both kana and kanji, he had 
difficulties in naming colors and copying 
letters, figures, and objects, but he showed 
no aphasic disturbances; his spontaneous 
speech, comprehension, repetition, naming 
objects, and prosody were normal. Dyscal- 


culia, right-left confusion, finger agnosia, 


and other agnosia and apraxia were not 
noted. 

Computed tomography ef the brain 
showed a large low-density area in the left 
posterior cerebral artery region (Figure). 
Magnetic resonance imaging of the brain 
in sagittal sections revealed an intact cor- 
pus callosum. An angiogram of the left 
vertebral region showed marked stenosis 
at the postcommunical segment of the left 
posterior cerebral artery, and pooreircula- 
tion in this area. Neuroradielogically, the 
lesion constricted the territory of the left 
posterior cerebral artery, including corti- 
cal and subcortical structures of the occip- 
ital lobe and the inferior temporal gyrus. 
The splenium of the corpus callosum, left 
cingulate, lingular, fusiform, superior and 
middle temporal, and angular gyri were 
intact. 


The diagnosis of cerebral infarction due _ 


to thromboembolism in the left posterior 


cerebral artery lesion with pure alexia was 


made. Laboratory tests also revealed 
hyperlipidemia, glucose intelerance, and 
atrial fibrillation. 

The Table summarizes the time course of 


his reading and writing ability in kana vs — 


kanji. The examinations were performed 


‘as follows: we selected 48 kana letters (all 


of the hira-kana letters) and 100 kanji 
letters that are taught during the first and 
second grades of elementary school. The 
average Japanese adult can read and write 
all the test letters. In each examination, a 
random sample of 50 kana le d 50 
kanji letters from the test letters“were 
used. 
On April 10, 1987, the day of admission, 
he showed marked reading disturbance in 
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both kana and kanji to the same degree. 
The kinesthetic facilitation gave no signif- 
_ leant improvement. Although his writing 
ability in kana was almost normal, he 
showed moderate difficulty in kanji writ- 
ing. 

On April 19, 1987, the 12th day after 
onset, he showed slight improvement in 
reading and writing in both kana and 
kanji. He could read 40% of the kana test 
letters with kinesthetic facilitation, but 
20% without. In contrast, kinesthetic gave 
no significant improvement in kanji read- 
ing; 45% with and 40% without. 

On May 1, 1987, his reading ability in 
kanji improved greatly. The kanji reading 
(74% ) was better than the writing (58% ). 
On the other hand, the pattern of pure 
alexia persisted in kana letters (kana read- 
ing, 38%; writing, 98% ). 

He was discharged on May 21, 1987. 


COMMENT 


Iwata’? proposed a hypothetical 
neuronal mechanism in the reading 
and writing of kanji and kana as 
follows: neuropsychologic processing 
of the kana is phonological, and that 
of the kanji is visuosemantic. In read- 
ing, visually perceived graphemes are 
recognized in the visual area of the 
occipital lobe. This information is 
then conveyed to Wernicke’s area by 
two different pathways. The dorsal 
pathway via the angular gyrus mainly 
mediates the phonological processes 
involved in kana reading. The ventral 
route passing through the posterior 
part of the middle and inferior tempo- 
ral gyri is the semantic reading path- 
way, and is indispensable for kanji 
reading. 

In writing, the Broca’s and motor 
association areas are the final coordi- 
nation centers, but the angular gyrus 
plays an important role in sending the 
graphic information to the motor 
areas. However, spontaneous writing 
and responses to dictation are usually 
initiated by Wernicke’s area that 
gives rise to two different pathways to 
the angular gyrus. One is the audito- 
ry-somesthetic association pathway 
leading directly from Wernicke’s area 
to the angular gyrus, kana writing 
mainly depends on the intactness of 
this route. The second pathway is 
from Wernicke’s area to the occipital 
lobe by way of the posteroinferior 
temporal area. This is the pathway 
involved in selecting the correct kanji 
graphemes according to the meaning 
of the word, and thus recalled visual 
engrams of letters are sent to the 
angular gyrus. 

Thougdkana processing is similar 
to ral mechanism of the Indo- 
European languages, kanji processing 
is different. As the kanji system has 
complex visuosemantic information, 
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it might involve a different pathway, 
ventral route from Wernicke’s area to 
occipital lobe via the posteroinferior 
temporal lobe, which is indispensable 
for kanji processing. 

The most important feature of our 
case was the dissociated improvement 
in reading and writing in kanji. 

At first, the patient showed princi- 


pally pure alexia in both kana and 
kanji, and the funetional damage 
might have been greater than the 
low-density area detected by CT. The 
pathologic mechanism is speculated to 


be a visuoverbal disconnection at the > 


paraventricular white matter of the 
left occipital and temporal lobes, 
which would compromise the inter- 


Dissociated Alexia and/or Agraphia in Three Pathologic Conditions: 
Our Case, Oka and Coworkers’ Case, and Our Hypothesis * 


o——~—_-_-- 
Reading 


Lesion 


Left occipital, 
splenium 


Pure alexia 


Alexia with Left angular 
agraphia 

Alexia and Left 
agraphia in posteroinferior 
kanji temporal 


Our case 
April 10, “St Left occipital, 
inferior, and 
middle 


temporal gyri 
April 19, %t ie 
May 1, %t Left occipital, 
inferior 
temporal 
gyrus 
Oka and 
coworkers’® 
case, %t 


Left fusiform anc 
inferior 
temporal 
gyrus 

Left inferior 
temporal 
gyrus 


Agraphia 
without 
alexia in 
kanji 
(hypothesis) 


Kanji 
—_—_—,owre "= 
Reading Writing 


Kana 


Writing 





*O indicates preserved; X, moderately disturbed; and XX, markedly disturbed. 


tValues indicate percentage of correct answers. 





Computed tamography confirmed lesion in left occipital lobe and inferior temporal gyrus. Notice 
that Wernicke's area, middle temporal, and angular gyri were spared. 
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hemispheric and _ intrahemispheric 
visual pathways." The difficulty in 
kanji writing could be explained by 
Iwata’s'?’ hypothesis. 

W Later, though pure alexia in kana 
persisted, he showed marked improve- 
ment in reading kanji, but not in 
writing kanji. The dissociated im- 
provement between kanji reading and 
writing was ebvious. 

The problem of reacing and writing 
dissociation in kanji remains to be 
solved. If the inferior temporal gyrus 
is indispensable for kanji reading, no 
improvement could occur in our case. 
The great improvement in kanji read- 
ing may be related to the middle tem- 

| poral gyrusia which CT did not dem- 

onstrate organic damage. We specu- 
late that visual information is trans- 
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ferred from the right visual cortex to 
the right middle temporal gyrus via 
the inferior longitudinal fasciculus,” 
from right to left middle temporal 
gyrus via the intact corpus callo- 
sum,’ finally reaching Wernicke’s 
area. 

In rare instances, patients show the 
dissociation in reading and writing in 
kanji. Oka and coworkers? described a 
patient, with subcortical hemorrhage 
of left inferior temporal gyrus and 
fusiform gyrus, who showed 84% kan- 
ji reading, 54% kanji writing, 94% 
kana reading, and 99% kana writing 
ability. The cammon lesion between 
the case of Oka and coworkers? and 
our case is the subcortical lesions of 
the inferior temporal gyrus. 

The pathways of Kanji reading and 
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kanji writing should be near each 
other in the ventral route for the 
visuosemantic kanji processing, but 
they are different and separable. The 
inferior temporal gyrus is not indis- 
pensable for kanji reading. Wer- 
nicke’s area and its surrounding left 
middle temporal lobe might play the 
most important role when visual 
information reaches it by any path- 
way. In kanji writing, the pathway 
from Wernicke’s area to the left occip- 
ital lobe via the middle and inferior 
temporal pathway is indispensable. 
We propose a new clinical entity 
agraphia without alexia in kanji due 
to left inferior temporal subcortical 
damage considering our case and the 
case of Oka and coworkers.’ 
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AMA Ninth National Conference 
impaired 
Health 
Professionals 





Visions and Values 


October 26-30, 1988 
Chicago, Illinois 


This year’s conference, Visions and 
Values, will emphasize workable solu- 
tions to problems of alcoholism, 

drug dependence, mental illness 

and stress among health profession- 
als. Our vision is to involve the heatth 
community, individual professionals, 
and the public in an integrated 
system of prevention, education, 
advocacy and research. Fulfillment of 
this vision requires realistic evaluation 
of the roles, responsibilities and 
capabilities of these groups. 





AMA Physicians Assistance Program 
Department of Substance Abuse 
American Medical Association 
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Please join the AMA and other health 
professional organizations for the only 
major conference of its kind, which: 


" Gives participants an opportunity to question program 


innovators — to learn what works, how, why, when 


* Examines in-depth the differing programs developed to 


meet diverse needs 


* Fosters the development of collaborative efforts to make 


better use of existing resources 


* Allows for the sharing of experiences and insights 
" Identifies emerging trends and critical issues, and shapes 


policies 


* Brings together key leaders from throughout the health 


professions 


: Offers these important features — 


-` State-of-the-art presentations 

‘ Invited speakers 

‘ Research presentations 

‘ Selected workshops/ posters 

- Skill building sessions 

- Case consultations 

- Courses 

‘ Resources for special populations 
‘ Extensive networking opportunities 
- Film festival 

- Exhibits 

‘ Hosted luncheon tables 

- Intervention training 

‘ Program resource area 

- Self-help support groups 


For more information, call toll-free 1-800-621-8335. 
(In Illinois, call collect 312-645-4987.) OR watch your mail 
for further details and registration materials. 


For information regarding call for research abstracts, call for 
papers, event sponsorship, invitation to exhibit, or program 
advertising, call the AMA Physician Assistance Program at 
(312) 645-5083. 
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Do These Symptoms Describe 
Your Clinical Research Data? 


MEDLOG”: Designed to è Addition of Variables Without 

Deal With Messy Data C] Programming 

If you've checked any of these m 

symptoms, MEDLOG’s pro- ] MEDLOG— The Logical 
grammimng-free microcom- Ta Answer to Time-Oriented 
puter system is the remedy en m Data Problems. 


for yourresearch problems. 

MEDLOG runs on the IBM® PC XT 
or AT. 

The MEDLOG 

Prescription: 

® Repeated Measure- 
ments on 1000 
Variatites Contact us today for information. 

A oe 4 d À Information Analysis Corporation 
Time-Oriented File f= 480 San Antonio Road, Suite 230 
Design th Mountain View, CA 94040 

© Consistent Handling Ti y (415) 948-1640 


of Mising Data E PER E ET | Information 
Database Pig oc Corporation 


















MIDAS REX® INSTITUTE 


DALLAS/FORT WORTH HANDS-ON WORKSHOPS* 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 
Neurosurgical Symposia (NEURO 700) 

NOVEMBER 3-4-5 JANUARY 1989 9-10-11 MARCH 13-14-15 

DECEMBER 8-9-10 FEBRUARY 20-21-22 APRIL 10-11-12 © 24-25-26 


Special Symposia for OR Personnel only: December 56-7 « February 1989 27-28-Mar. 1. 










WORKSHOPS: Over Texas. In Dallas enjoy the Old City Park, John F. Kennedy 
shepsaill emphasize a series of hands-on exercises, utiliz- Memorial Plaza, professional sports with the Dallas Cowboys and 
ing appropriate animal bones, skeletal bones, bioplastics andbiomet- the Texas Rangers. 





ği ais for dissection in the cranium and spine. Methylmethacrylate and 
bometals as they relate tc neurosurgery will also be considered. ~. SHOPPING—Visit the restored Sundance Square downtown, the 
Y stockyards which specialize in Western wear and local malls. 
The Midas Rex Hands-On Workshops will be held each day from be 
Race Street, Fort Worth. The aftemoons and evenings are free F the Fort Worth area. Several restaurants are located near the 








tc enjoy some ef the many activities that Fort Worth has t 
offer such as: _ 


ATTRACTIONS—Fort 
Worth Zoolegical Park, 
Stockyards, Kimbell Art 
Museum, Amoa Carter 
Museum, Fort Worth 


7 stockyards. 







ENROLLMENT: 
tter and check 
payable to “Dallas/Fort 
Worth Sympcsium.” Sur- 
gee SEE Wh 
Museum of Science and letar from Der er 
History, log Cabin 4g ieee Head), All peratin 
Vilage, Fert Worth =% : ees Room Personnel (RN/ 
Japanese Gardens, Van Dg, ee 2 & ORT/ PA/ Othen.— US 
Zandt Cottage: Trinity A : s eee, $250.00. Mail to: 
Park, Botanic Gardens ` p sui ee * Rex Institute, 2929 Ra 




















and the Fort Worth l Jae Street, Fort Worth, Texas 


Water Garden, Six Flags A= — a we 76111. Phone: 
* Join the more than 6,700 ee : oe : : 433-7639, 817:831-2604. 
enrollees who have completed Midas Rex Ha 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, Robert 
J. Joynt, MD, PhD, University of Rochester School of Medicine and 
Dentistry, 601 Elmwood Ave, Rochester, NY 14642. Manuscripts 
are received with the understanding that they are not under 
simultaneous consideration by another publication. Aecepted 
manuscripts become the permanent property of the ARCHIVES and 
may not be published elsewhere without permission from the 
publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the following 
language: “In consideration of the American Medical Association's 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA.” We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
review of the manuscript. 


Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (ineluding 
references, legends, and tables) must be typed double-speced on 
21.6 X 27.9-cm (812 X 11-in), heavy-duty white bond paper. Ample 
margins of at least 2.5 cm (1 in) should be provided. If a word 
processor is used, do not justify right-hand margins. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuatien and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of the 
organization, place, and date on which it was read. 


Style of Writing.—The style of writing should conform to ac- 
ceptable English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 


Abstract.—Provide an abstract (135-word maximum) of the 
article, including statements of the problem, method of study, 
results, and conclusions. The abstract replaces the summary. 


References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as 
abbreviated in Index Medicus), (4) year, (5) volume number, and 
(6) inclusive page numbers, in that order. References to books 
should include (1) author(s), (2) chapter title (if any), (3) editor (if 
any), (4) title of book, (5) city of publication, (6) publisher, and (7) 
year. Volume and edition numbers, specifie pages, and name of 
translator should be included when appropriate. The author is 
responsible for the accuracy and completeness of the references 
and neir correct text citation. 


SI Units.—Use Système International (SI) measurements 
throughout the manuscript. (See June 1986 issue of the 
ARCHIVES.) 
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Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in triplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 


label and affixed to the back of each illustration. All lettering y. 


must be legible after reduction to column size. Artwork submitted 
for publication may be relettered to achieve uniformity of letter- 
ing style throughout the journal. Magnification and stain should 
be provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 X 17.3 cm (5 X 7 in). 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork censists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. De not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 


Acknowledgments.—I\lustrations from other publications must’ 
be acknowledged. Include the following when applicable: 
author(s), title of article, title of journal or book, volume number, 
page(s), month, and year. The publisher’s permission to reprint 
should be submitted to the ARCHIVES after the manuscript has 
been formally accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X 11-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 


Financia! Disclosure.—In the cover letter, list all affiliations 
with, or financial involvement in, organizations or entities with a 
direct financial interest in the subject matter or material of the 
research discussed in the manuscript (eg, employment consultan- 
cies, stock ownership). All such informatior will be held in 
confidence during the review process. Sheuld the manuscript be 
accepted, the Chief Editor will discuss with the author the extent 
of disclosures appropriate for publication. 


AMA Manual of Style.—This 1988 edition, formerly the Manual 
for Authors & Editors, is available from Williams & Wilkins, 428 E 
Preston St, Baltimore, MD 21202. Single copy price: $24.95. A 
shipping charge is added on all orders not prepaid. If additional 
ordering information is needed, or to order by telephone, call 
1-800-638-0672. 


Proprietary Statement.—If the article discusses in any way a 
device, equipment, instrument, or drug, the author(s) must state 
in a footnete whether they do or do not have any commercial or 
proprietary interest in the product. Likewise, they must reveal 
whether they have any financial interest as a consultant, review- 
er, or evaluator. In addition, authors must disclose any financial 
interest owned by a spouse, minor child, blood-relative living in 
the same household, or known to be held by the author’s employer 
or partner. 
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NEW YORK CITY MIDAS REXY INSTITUTE. 


“Modem Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 
Neurosurgical Symposia (NEURO 700) 


NOVEMBER 7-8-9 SIGHTSEEING—Bronx Zoo, Brooklyn Botanic Garden, Coney 
DECEMBER 1-2-3 e 12-13-14 Island, Empire State Building, New York Aquarium, Staten 


Island Zoo, United Nations. 
dank 1989 12-13-14 © 23-24-25 e 


-31-Feb. 1 
FEBRUARY 6-7-8 è 13-14-15 © 
2/7-28-Mat 1 


MARCH 6-7-8 

APRIL 10-11-12 © 24-25-26 
Special Symposia for OR Personnel only: 
March 1989 20-21-22 èe April 17-18-19 


WORKSHOPS: 

The Wəerkshops will emphasize a series of hands-on exer- 
sises, utilizinc appropriate animal bones, skeletal bones, 
dioplastics ard biometa's for dissection in the cranium and = 
spine. Methylmethacrylate and biometals as they relate to 2 
neurosurgery will also be considered. = 


The Midas: Rex Hands-On Workshops will be held each day 
from 7:80 am to 1:00 pm at the permanent instructional facili- 
ty, 115 E. Gist Street (between Park and Lexington). The after- ġ 
700ns and-evenings are free to enjoy some of the many ac- 3 
tivities that New York has to offer such as: 










ART—American Museum of Natural History, Bronx Museum 
of the Arts, Brooklyn Museum, Solomon R Guggenheim 
Museum, Metropolitan Museum of Art, Museam of Modern 
Art. 


MUSIC, DANCE AND THEATER—Carnegie Hall, Lincoln 
Center, Lehman Center for Performing Arts Metropolitan 
Opera, and a wide variety of Broadway and off Broadway 
plays in the evenings. 


























SPORTS—Baseball, football, basketball, hockey, boxing, etc. 
in season. 


ENROLLMENT: 

Send letter and check payable to “New York Symposium.” 
Surgeon—US $965.00; Resident—US $585.00 (with letter from 
Department Head); All Operating Room Personnel (RN/ORT/ 
PA/Other)\—US $250.00. Mail to: Midas Rex Institute, 2929 
Race Street, Fort Worth, Texas 76111. Phone 800-433-7639, 
817-831-2604. 




























* Join the more than 6,700 enrollees who Fave completed 
Midas Rex Hands-On Workshops. 
(3,550 Orthopaecic Surgeons; 
1,300 Neurosurgeens; 1,900 OR 

Personnel) 


Photo Credit: 
New York Convention and Visitors Bureau. 
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3 The Neurology Boards Review Course 
s. Now, a special course for your written and oral board exams 


*March 28-April 8, 1989 — Philadelphia/Baltimore 


KS 
2 
; June 2-7, 1989 — Denver; Nov. 6-11, 1989 — Boston 

A OBJECTIVES: METHODS: 
¿A è Increase basic knowledge and clinical skills in neurology e HOME STUDY MATERIALS with questions and answers 
5 è Assist neurology residents in organizing study based on previous examinations 

è Prepare board candidates to pass board examinations e SEMINAR with projection slides and syllabus 

è Provide practicing neurologists with a review and update e PRACTICE EXAMS with oral and written parts 
| 
b 


* March 28-April 2 live lectures— Philadelphia; April 3-8 video replay of lectures and practice orals — Baltimore. Take any six days. 


"The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well."* 











TOPICS 

! BASIC SCIENCES NEUROLOGIC DISEASES I 

| Neuroanatomy Infectious Diseases 

| Neuropathology Stroke 

: Neurochemistry C.S.F. Disorders 

co Neurophysiology Tumors 

5 Neuropharmacology Trauma 
Neuroimmunology Spinal Cord Disorders 
Neurogenetics Demylinative Diseases 
CLINICAL SCIENCES NEUROLOGIC DISEASES II 
Neuroimaging Metabolic and Toxic Diseases 
Neuro-otology Nutritional Deficiency 

A Neuro-ophthalmology Alcohol and Substance Abuse 

eae Neuroendocrinology Parkinson’s Disease 

i Psychiatry Degenerative Diseases 
Neuropharmacology Developmental Disorders 
Neuropsychological Testing Sleep Disorders 

i SENSATION AND BEHAVIOR NEUROMUSCULAR & CHILD 

Ys Headache and Pain Neuropathies 

Higher Cortical Function Myopathies 

; Movement Disorders Neuromuscular Junction 

| Epilepsy Neonata! Neurology 

l Delirium and Confusion Birth Injuries and Anomalies 

$ Stupor and Coma Biochemical Abnormalities 

g Dementia and Altzheimer’s Childhood Degenerations 

a : Limited Enrollment: NEUROLOGY BOARDS REVIEW REGISTRATION 

tau : Name 

i 4 Address 

‘ : City/State/Zip 

: i AAR TIE s a E el E For: [_] Mar. 28-Apr. 2, 1989 — Phila. 

P> ; |_|] April 3-8, 1989 — Balitmore 

Be : Mail today to: [a] ioe 2-7, 1989 — Denver 

f : 1094 Dawn Lane, Dept. A10 [] Nov. 6-11, 1989 — Boston 

ki : P.O. Box 2218 [_] Check enclosed for $ 

i : Terre Haute, IN 47802 [C] Please send more information. 


ge a SR RE, 2S N TA ON a 


"Accommodations were comfortable...."* 


GOALS AND LOCATION: The cone | 


will be held the week before and in the 
area of each oral board exam. This will 
provide a regional review for written 
boards as well as a convenient course to 
take (or repeat at a discount) immediate- 
ly before oral boards. The meeting will 
include both didactic lectures and simu- 
lated oral examinations. It is also a 
comprehensive update for practicing 
neurologists. The course will be at the 
best combination of luxury accomoda- 
tions and bargain rates. Our previous 
hotel room rates have been at $59 to $78 
single and $79 to $98 double. 


" -s "* 
...and those little extras.... b 


LOWEST AIR FARES: Through Reli- 
able Travel, you will receive the lowest air 
fare — often below super-saver rates. 
Please call toll-free 1-800-645-6504 ext. 10 
and identify yourself with this Osler 
course for special group fares. 


"remarkably complete and pleasant." * 


PLACEMENT SERVICE: For a practice 
opportunity write or call (812) 234-0029. 


"the most education for the money."* 
FEES AND C.M.E. CREDITS: 


e C.M.E. Credit: 60 hours 
e Residents and Fellows: $420 
e Practicing Neurologists: $630 


e Repeating course within 3 years: half prices. 


e Add 10% for Baltimore after March 20. 

e Attendees not in course hotel add $8/day. 

e $50.00 will reserve your position. 

e Most home study materials will be mailed 
after half of registration fee is received. 


"home study material was extremely helpful."* 


CANCELLATIONS: Refunds subject to $50 
fee, will be made until the seminar begins. 

Cancellations after mailing home study 
material requires retention of half of the fee. 


"I feel it helped me pass the boards."* 


INFORMATION: 
Joseph H. Selliken, Jr., M.D. 
THE OSLER INSTITUTE 
1094 Dawn Lane, Terre Haute, IN 47802 
(800) 356-7537 or (812) 299-5658 


* Comments by past Osler participants 


; 


STEAMBOAT 
NSUROSURGICAL SYMPOSIUM 
NEUROSURGICAL UPDATE: 
ADVANCES FOR A NEW DECADE 
6:30-9:00 a.m. and 4:00-6:00 p.m. daily. 
FEBRUARY 11-18, 1989 
COURSE DIRECTORS 
John M. Tew, Jr. M.D.» William D. Tobler, M.D. 
Thomas S. Berger, M.D. ¢ Bert H. McBride, M.D. 
FACULTY 
Thomas S. Berger, M.D. ¢ Jeffrey Brown, M.D. 
Arthur L. Day, M.D. © Theodore Kurze, M.D. 
Bert H. McBride, M.D. ¢ Stephen J. Pomeranz, M.D. 
Adoipn Rosenauer, M.D. ¢ John M. Tew, Jr., M.D. 
‘William D. Tobler, M.D. ¢ Thomas Tomsick, M.D. 
TUITION FEE 
$450.00 — payable with pre-registration. A $50 cancella- 
tion fee will be charged for withdrawals after January 30, 
1989. All foreign payments must be made by a draft on a 
U.S. bank. Tuition includes opening cocktail party, con- 

tinental breakfast daily and banquet for registrants. 
CREDIT 
This course is approved for 20 hours credit in Category I, 
toward the CME award in neurosurgery. 
Checks payable: Steamboat Neurosurgical Symposium. 
Mail to: Steamboat Neurosurgical Symposium, 506 Oak 
Street, Cincinnati, Ohio 45219. 
For further information, write or phone: Sheila Stuckey, 
Program Coordinator, Mayfield Neurological Institute, 
506 Osx Street, Cincinnati, Ohio 45219. Phone: 
513-221-1100 ext. 251. 








The STEAMBOAT NEUROSURGICAL SYMPOSIUM 
and MIDAS REX® INSTITUTE present 


SIMULTANEOUS NEUROSURGICAL SESSIONS 

cosponsored 

Meytield Neurological Institute and Department of Neurosurgery, University of Cincinnati Medical Center, 
Good Samaritan Hospital, The Christ Hospital 


by 


MIDAS REX HANDS-ON WORKSHOP* 
7:00 a.m. to 1:00 p.m. each day. 
FEBRUARY 13-14-15, 1989 
Monday, Tuesday, Wednesday 
“Modern Dissection Techniques of Bone, Biometals, 
Bioceramics, and Bioplastics” — (NEURO 700) 
COURSE DIRECTORS 
John M. Tew, Jr., M.D. e Thomas S. Berger, M.D. 
William D. Tobler, M.D. ¢ Susan Mi Ed.D. 
Glen Mitchell, Ph.D. 


GUEST FACULTY 
John M. Tew, Jr., M.D. ¢ William D. Tobler, M.D. 
Thomas S. Berger, M.D. 


CONFERENCE OBJECTIVES 
The hands-on conference is offered to familiarize sur- 
geons with state-of-the-art pneumatic instrumentation so 
that bone working problems will be refined, ited 
and facilitated. 
FEE 
Surgeon—US $965.00; Resident—US $585.00 (with let- 
ter from department head); All ting Room Person- 
nel (RN/PA/ORT/Other)—US $250.00. Enroll by check 
and letter. All enrollments and fee payments are made 
through the Midas Rex office in Fort Worth. 
Continental breakfast each morning. Dinner discussion 
for faculty, enrollees and guests, Feb. 14, 1989. 
CREDITS 

CME credit; Category II, 18 hours. 
For additional information, call or write: Midas Rex 
Institute, 2929 Race Street, Fort Worth, Texas 76111. 
Phone: 800-433-7639. 







“SIMULTANEOUS MIDAS REX HANDS-ON WORKSHOP: At the request of the Steamboat Neurosurgical 
Symposium, a Midas Rex Hands-On Workshop has been scheduled which overlaps some of the Symposium. Enrollees 
in the Midas Rex Hands-On Workshop should meet the schedule of that workshop; they may attend the 
Neurosurgical Symposium at those times when there is no conflict with the Midas Rex Workshop schedule. 
JOINT FEE: For those who enroll in the Midas Rex Hands-On Workshop, there is no additional fee for participation 
in the Steamboat N ical Symposium. 

SEPARATE ENROLLMENTS: A separate enrollment must be sent to each course. Enclose the Midas Rex course 
fee with that enrollment; indicate on the Steamboat Neurosurgical Symposium enrollment that you are enrolling in the 
Midas Rex Hands-On Workshop. 


Steamboat E 
Sherater Steamboat Resort l f 
2200 Village Inn Court 
Steamboat Springs, CO 80477 SP 


303-879-2220 © 800-325-3535 





PST aa Tae Se a 


a. 


‘paper sjOrage. Save up to 









aS p i 


Is the space required to store EEG data taking over the 
office? Are you ready to stop talking and take action? 


Now there is an alternative. 










Introducing the New Bio-logic ’ p a E Works with Your EEG Machine 

The BANKER represents a breakt hrougH in the The Bio-logic BANKER, with a VHS video cassette 
storage and manipulation of EEG recordings recorder*, can do all this and more. BANKER is easily 
The Paper Trail... Under Contrél adapted to virtually all popular EEG machines 

Did you ever think about how mych paper 8 hours of BANKER Flexibility, Much More than 
EEG tracings weighs? A Just Storage 

We have. It weighs over oy foanis The Bio-logi Ever wish the recording displayed a different mon- 
BANKER will convert that#¥ pounds of paper to a tage? With the BANKER, if the data was recorded in a 
single standard 10 ounce VHS cassette tape. Think * referential montage, you may replay in any montage 
about it. From 77 pounds’to 10 ounces. Almost no you choose 
space needed, and theypaper trail is under control Wot ul 1 you like to “time lock” annotation notes to 


events T an. Add patient audio and/or video as well 


BANKER Can Quickly Pay for Itself 
By eliminating the need for paper storage, you BANKER Expandability 


realize enormoys*savings, in space, and in cost For advanced EEG investigations, BANKER may be 
L : 


A significant‘savings, even over 


microfilm., 3 
~ T 4 À 
Save up to 98% versus 










CSA and DSA) 








poeOmpared to micro- 
Dg and retrieval costs 


integrated with other Bio-logic products to 
perform the following procedures 
Frequency Analysis 


— re 
HH | 
1 4 


Topographic Brain Mapping 
Statistical Compari 


Sons 


? a Bio-logic representative to learn more about the new BANKER and how it can control 


your paper problem. 


Corperate Call toll free at (800) 323-8326 Europe/Middle East 
Headquarters Illinois call collect: (312) 949-5200 Dickenson House, Albion Street, 
One Bio-logic Plaza Telex: 650-1733095 MCI Chipping Norton, Oxfordshire, 
Mundelein, IL 60060 FAX: (312) 949-8675 UK 0X7 5BJ 


Computers In Medicine 


Telephone: 44 608 41 981 
Telex: Ref. EEG001, 
265871 MONREF G 
FAX: 44 608 41887 


*works with most VHS hi-fi recorders 
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EDITORIAL 


New Policy on Manuscripts R. J. Joynt 
ORIGINAL CONTRIBUTIONS 


Major Depression in Primary Dementia: Clinical and Neuropathologic Correlates 
G. S. Zubenko, J. Moossy 


Personality Alterations in Dementia of the Alzheimer Type S. Petry, J. L. Cummings, 
! M. A. Hill, J. Shapira 


Complex Partial Seizures: Correlation of Clinical and Metabolic Features M.D Holmes, 
K. Kelly, W. H. Theodore 


Slowing of Cognitive Processing in Progressive Supranuclear Palsy: A Comparison With 
Parkinson’s Disease B. Dubois, B. Pillon, F. Legault, Y. Agid, F. Lhermitte 


Transient Tic Disorder and the Spectrum of Tourette’s Syndrome R. Kurlan, J. Behr, 
L. Medved, P. Como 


Completeness of Callosotomy Shown’ by Magnetic Resonance Imaging in the Long 


Term | J. E. Bogen, D. H. Schultz, P. J. Vogel 
Magnetic Resonance Imaging in Amateur Boxers B. D. Jordan, R. D. Zimmerman 
Peripheral Neuropathy in Essential Mixed Cryoglobulinemia F. Garcia-Bragado, 


J. M. Fernandez, C. Navarro, M. Villar, |. Bonoventura - 


improvement of Cerebellar Ataxia With Levorotatory Form of 5-Hydroxytryptophan: A 
Double-blind Study With Quantified Data Processing P. Trouillas, F. Brudon, P. Adeleine 


«-Melanocyte Stimulating Hormonelike Immunoreactivity Is Increased in Cerebrospinal 
Fluid of Patients With Parkinson’s Disease /. Rainero, J. A. Kaye, C. May, R. Durso, D. |. Katz, 
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“Once in a blue moon” describes the phenomenon in which 
the moon appears as a brilliant blue. Seen worldwide following 
the volcanic eruption of Krakatoa in 1883, the blue moon occurs 
only when atmospheric cloud droplets, each less than 5 um in 
diameter, form in abundance—an exceedingly rare event: 
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Sy Asrare as a seizure on Dilantin‘ 


(phenytoin) 


For as many as 86% of patients, sei- 
zures occur only once in a blue moon— 
if at all—once Dilantin monotherapy 
is under way.? 


That fact holds true for partial, 
complex partial, generalized tonic- 
clonic seizures, and status epilepticus. 


And it’s achieved without cognitive 
impairment at therapeutic drug levels 
(10 to 20 ug/mL),? often with once- 
daily therapy (Dilantin Kapseals’), 
which enhances compliance. 


What you demand, Dilantin does— 
for millions of patients every day. 


That’s why Dilantin remains the 
drug of first choice. 


And that’s why most patients on 
Dilantin will wait a long, long time to 
see another seizure. 


Dilantin 
(phenytoin) 
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DILANTIN® (Extended Phenytoin Sodium Capsules, USP) KAPSEALS® 


DILANTIN® (Phenytoin Sodium Injection, USP) PARENTERAL 


Before prescribing, please see full prescribing information. A Brief Summary follows. 











IMPORTANT NOTE 
This drug must be administered slowly. In adults do not exceed 50 mg per minute intravenously. 
In neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 


INDICATIONS AND USAGE: Parenteral: Parenteral Dilantin is indicated for the control of status epilepticus of the 
grand mal type, and prevention and treatment of seizures occurring during neurosurgery. 

Oral: Dilantin is indicated for the control of generalized tonic-clonic (grand mal) and complex partial 
(psychomotor, temporal lobe) seizures and prevention and treatment of seizures occurring during or following 
neurosurgery. 

Phenytoin serum level determinations may be necessary for optimal dosage adjustments (see Dosage and 
Administration and Clinical Pharmacology). 

CONTRAINDICATIONS: Parenteral and Oral: Phenytoin is contraindicated in those patients who are hypersensitive 
to phenytoin or other hydantoins. 

Parenteral: Because of its effect on ventricular automaticity, phenytoin is contraindicated in sinus bradycardia, 
sino-atrial block, second and third degree A-V block, and patients with Adams-Stokes syndrome. 
WARNINGS: Parenteral: Intravenous administration should not exceed 50 mg per minute in adults. 
in neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 

Severe cardiotoxic reactions and fatalities have been reported with atrial and ventricular conduction depression 
and ventricular fibrillation. Severe complications are most commonly encountered in elderly or gravely ill patients. 
Phenytoin should be used with caution in patients with hypotension and severe myocardial insufficiency. 

Hypotension usually occurs when the drug is administered rapidly by the intravenous route. 

The intramuscular route is not recommended for the treatment of status epilepticus since blood levels of 
phenytoin in the therapeutic range cannot be readily achievec with doses and methods of administration ordinarily 
employed. 

Oral: Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When, in the 
judgment of the clinician, the need for dosage reduction, discontinuation, or substitution of alternative antiepileptic 
medication arises, this should be done gradually. However, in the event of an allergic or hypersensitivity reaction, 
rapid substitution of alternative therapy may be necessary. In this case, alternative therapy should be an 
antiepileptic drug not belonging to the hydantoin chemical class. 

Parenteral and Oral: There have been a number of reports suggesting a relationship between phenytoin and 
the development of lymphadenopathy (local or generalized) including benign lymph node hyperplasia, 
pseudolymphoma, lymphoma, and Hodgkin's Disease. Although 
a cause and effect relationship has not been established, the 
occurrence of lymphadenopathy indicates the need to 
differentiate such a condition from other types of lymph node 
pathology. Lymph node involvement may occur with or without 
symptoms and signs resembling serum sickness eg, fever, rash 
and liver involvement. 

In all cases of lymphadenopathy, follow-up observation for an 
extended period is indicated and every effort should be made to 
achieve seizure control using alternative antiepileptic drugs. 

Acute alcoholic intake may increase phenytoin serum 
levels while chronic alcoholic use may decrease serum levels. 
Usage in Pregnancy: Parenteral and Oral: A number of reports 
suggests an association between the use of antiepileptic drugs by women with epilepsy and a higher incidence 
of birth defects in children born to these women. Data are more extensive with respect to phenytoin and 
phenobarbital, but these are also the most commonly prescribed antiepileptic drugs; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known antiepileptic drugs. 

The reports suggesting a higher incidence of birth defects in children of drug-treated epileptic women cannot be 
regarded as adequate to prove a definite cause and effect relationship. There are intrinsic methodologic problems 
in obtaining adequate data on drug teratogenicity in humans; genetic factors or the epileptic condition itself may be 
more important than drug therapy in leading to birth defects. The great majority of mothers on antiepileptic medication 
deliver normal infants. It is important to note that antiepileptic drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures, because of the strong possibility of precipitating status epilepticus 
with attendant hypoxia and threat to life. In individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the drug may 
be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures 
do not pose some hazard to the developing embryo or fetus. The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic women of childbearing potential. 

in addition to the reports of increased incidence of congenital malformation, such as cleft lip/palate and heart mal- 
formations in children of women receiving phenytoin and other antiepileptic drugs, there have more recentlybeen 
reports of a fetal hydantoin syndrome. This consists of prenatal growth deficiency, microcephaly and mental deficiency 
in children born to mothers who have received phenytoin, barbiturates, alcohol, or trimethadione. However, these 
features are all interrelated and are frequently associated with intrauterine growth retardation from other causes. 

There have been isolated reports of malignancies, including neuroblastoma, in children whose mothers received 
phenytoin during pregnancy. 

An increase in seizure frequency during pregnancy occurs in a high proportion of patients, because of altered 
phenytoin absorption or metabolism. Periodic measurement of serum phenytoin levels is particularly valuable 
in the management of a pregnant epileptic patient as a guide to an appropriate adjustment of dosage. However, 
postpartum restoration of the original dosage will probably be indicated. 

Neonatal coagulation defects have been reported within the first 24 hours in babies born to epileptic mothers 
receiving phenobarbital and/or phenytoin. Vitamin K has been shown to prevent or correct this defect and has 
been recommended to be given to the mother before delivery and to the neonate after birth. 

PRECAUTIONS: General: Parenteral: The addition of Dilantin solution to intravenous infusion is not recommended 
due to lack of solubility and resultant precipitation. 

Parenteral Dilantin should be injected slowly (not exceeding 50 mg per minute in adults), directly into a targe 
vein through a large-gauge needle or intravenous catheter. Each injection of intravenous Dilantin should be followed 
by an injection of sterile saline through the same needle or intravenous catheter to avoid local venous irritation 
due to the alkalinity of the solution. Continuous infusion should be avoided. 

Soft tissue irritation and inflammation has occurred at the site of injection with and without extravasation of 
intravenous phenytoin. Soft tissue irritation may vary from slight tenderness to extensive necrosis, sloughing, 
and in rare instances has led to amputation. Improper administration including subcutaneous or perivascular 
injection should be avoided to help prevent possibility of the above. 

Oral: Osteomalacia has been associated with phenytoin therapy and is considered to be due to phenytoin's 
interference with Vitamin D metabolism. 

Parenteral and Oral: The liver is the chief site of biotransformation of phenytoin; patients with impaired liver 
function, elderly patients, or those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have been shown to metabolize the 
drug slowly. Siow metabolism may be due to limited enzyme availability and lack of induction; it appears to be 
genetically determined. 

Phenytoin should be discontinued if a skin rash appears (see “Warnings” section regarding drug 
discontinuation). If the rash is exfoliative, purpuric, or bullous or if lupus erythematosus, Stevens-Johrson 
syndrome, or toxic epidermal necrolysis is suspected, use of this drug should not be resumed and alternative 
therapy should be considered. (See Adverse Reactions.) If the rash is of a milder type (measies-like or 
scarlatiniform), therapy may be resumed after the rash has completely disappeared. If the rash recurs upon 
reinstitution of therapy, further phenytoin medication is contraindicated. 

Hyperglycemia, resulting from the drug's inhibitory effects on insulin release, has been reported. Phenytoin 
may also raise the serum glucose level in diabetic patients. 


Dilantin 
phenytoin 


Phenytoin is not indicated for seizures due to hypoglycemic or other metabolic causes. Appropriate diagnostic 
procedures should be performed as indicated. . 

Phenytoin is not effective for absence (petit mal) seizures. If tonic-clonic (grand mal) and absence (petit mal) 
seizures are present, combined drug therapy is needed. 

Serum levels of phenytoin sustained above the optimal range may produce confusional states referred to as 
“delirium, “psychosis, or “encephalopathy” or rarely irreversible cerebellar dysfunction. Accordingly, at the first 
sign of acute toxicity, plasma levels are recommended. Dose reduction of phenytoin therapy is indicated if plasma 
levels are excessive; if symptoms persist, termination is recommended. (See Warrings) 
information for Patients: Oral: Patients taking phenytoin should be advised of the importance of adhering strictly 
to the prescribed dosage regimen, and of informing the physician of any clinical condition in which it is not possible 
to take the drug orally as prescribed, eg, surgery, etc. 

Patients should alse be cautioned on the use of other drugs or alcoholic beverages without first seeking the 
physician's advice. 

Patients should be instructed to call their physician if skin rash develops 

The importance of good dental hygiene should be stressed in order to minimize the development of gingival 
hyperplasia and its complications. 

Do not use capsules which are discolored. 

Laboratory Tests: Parenteral and Oral: Phenytoin serum level determinations may be necessary to achieve optimal 
dosage adjustments. 

Drug Interactions: Parenteral and Oral: There are many drugs which may increase or decrease phenytoin levels 
or which phenytoin may affect. The most commonly occurring drug interactions are listed below: 1. Drugs which 
may increase phenytoin serum levels include: chloramphenicol, dicumarol „disulfiram, tolbutamide, isoniazid, 
phenylbutazone, acute alcohol intake, salicylates, chlordiazepoxide, phenothiazines, diazepam, estrogens, 
ethosuximide, halothane, methylphenidate, sulfonamides, cimetidine, trazodone. 

2. Drugs which may decrease phenytoin levels include: carbamazepine, chronic alcohol abuse, reserpine. 
Moban® brand of Molindone Hydrochloride contains calcium ions which interfere with the absorption of phenytoin. 
Ingestion times of phenytoin and antacid preparations containing calcium should be staggered in patients with 
low serum phenytoin levels to prevent absorption problems. 

3. Drugs which may either increase or decrease phenytoin serum levels include: phenobarbital, valproic acid, 
and sodium valproate. Similarly, the effect of phenytoin on phenobarbital, valproic acid and sodium valproate 
serum levels is unprecictable. 

4. Although not a true drug interaction, tricyclic antidepressants may precipitate seizuresin susceptible patients 
and phenytoin dosagewnay need to be adjusted. 

5. Drugs whose efficacy is impaired by phenytoin include: corticosteroids, coumarin anticoagulants, oral 
contraceptives, quinidine, vitamin D, digitoxin, rifampin, doxycycline, estragens, furosemide. 

Serum level determinations are especially helpful when possible drug interactions are suspected. 
Drug/Laboratory Test Interactions: Parenteral and Oral: 
Phenytoin may cause decreased serum levels of protein-bound 
iodine (PBI). It may also produce lower than normal values for 
dexamethasone or metyrapone tests. Phenytoin may cause 
increased serum levels of glucose, alkaline phosphatase, and 
gamma glutamyl transpeptidase (GGT). 

Carcinogenesis: Parenteral and Oral: See ‘Warnings section for 
information on carcinogenesis. 

Pregnancy: Parenteral and Oral: See Warnings 

Nursing Mothers: Parentera! and Orel: \nfant breast-feeding is 
not recommended for women taking this drug because phenyt- 
oin appears to be secreted iniow concentrations in human milk. 
ADVERSE REACTIONS: Parenteral: The most notable signs of 
toxicity associated withthe intravenous use of this drug are cardiovascular collapse andor central nervous system 
depression. Hypotension does occur when the drug is administered rapidly by the intravenous route. The rate 
of administration is very important; it should not exceed 50 mg per minute in adults, and 1-3 mg/kg/min in 
neonates. At this rate, toxicity should be minimized. 

Cardiovascular: Parenteral: Severe cardiotoxic reactions and fatalities have been reported with atrial and 
ventricular conduction depression and ventricular fibrillation. Severe complications are most commonly 
encountered in elderly or gravely ill patients 

Injection Site: Parenteral: Local irritation, inflammation, tenderness, necrosis..and sloughing have been reported 
with or without extravasation of intravenous phenytoin. 

Central Nervous System: Parenteral and Oral: The most common manifestations encountered with phenytoin 
therapy are referable to this system and are usually dose-related. These include nystagmus, ataxia, slurred speech, 
decreased coordination and mental confusion. Dizziness, insomnia, transient nervousness, motor twitchings, 
and headaches have also been observed. There have also been rare reports af phenytoin induced dyskinesias, 
including chorea, dystonia, tremor and asterixis, similar to those induced by phenothiazine and other neuroleptic 
drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term 
phenytoin therapy. 

Gastrointestinal System: Parenteral and Oral: Nausea, vomiting, and constipation. 

Integumentary System: Parenteral and Oral. Dermatological manifestations sometimes accompanied by fever 
have included scarlatiniferm or morbilliform rashes. A morbilliform rash (measles-like) isthe most common; other 
types of dermatitis are seen more rarely. Other more serious forms which may be fatal have included bullous, 
exfoliative or purpuric dermatitis, lupus erythematosus, Stevens-Johnson syndrome, and toxic epidermal 
necrolysis (see Precautions). 

Hemopoietic System: Parenteral and Oral: Hemopoietic complications, some fatal, have occasionally been 
reported in association with administration of phenytoin. These have included thrombocytopenia, leukopenia, 
granulocytopenia, agranulocytosis, and pancytopenia with or without bane marrow suppression. While 
macrocytosis and megaloblastic anemia have occurred, these conditions usually respond to folic acid therapy. 
Lymphadenopathy including benign lymph node hyperplasia, pseudolymphoma, lymphoma, and Hodgkin's 
Disease have been reported (see Warnings). 

Connective Tissue System: Parenteral and Oral: Coarsening of the facial features, enlargement of the lips, gingival 
hyperplasia, hypertrichasis, and Peyronie's Disease. 

Other: Parenteral and Oral: Systemic lupus erythematosus, periarteritis nodesa, toxic hepatitis, liver damage, 
and immunoglobulin abnormalities may occur. 

OVERDOSAGE: Parenteral and Oral: The lethal dose in children is not known. The lethal dose in adults is estimated 
to be 2 to 5 grams. The initial symptoms are nystagmus, ataxia and dysarthria. Other signs are tremor, hyper- 
reflexia, lethargy, slurred:speech, nausea, vomiting. The patient may become comatose and hypertensive. Death 
is due to respiratory and circulatory depression. 

There are marked variations among individuals with respect to phenytoin plasma levels where toxicity may 
occur. Nystagmus, on lateral gaze, usually appears at 20 mcg/mL, ataxia at 30™mcg/mL, dysarthria and lethargy 
appear when the plasma concentration is over 40 mcg/mL, but as high a concentration as 50 mcg/mL has been 
reported without evidence of toxicity. As much as 25 times the therapeutic dose has been taken to result in a serum 
concentration over 100 mcg/mL with complete recovery. 

Treatment: Treatment isnonspecific since there is no known antidote. 

The adequacy of thewespiratory and circulatory systems should be carefully observed and appropriate 
supportive measures employed. Hemodialysis can be considered since phenytoin is not completely bound to 
plasma proteins. Total exchange transfusion has been used in the treatment of severe intoxication in children. 

in acute overdosage the possibility of other CNS depressants, including aleohol, should be borne in mind. 
Caution — Federal law prohibits dispensing without prescription. 
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A Leng-Awaited Revision 
This exciting update greatly expands 
upon the authors’ classic reference on 
Wernicke encephalopathy and 
Korsakoff psychosis. The authors 
discuss new findings from their 
continued study of cases originally 
described in the first edition. They 
also present new studies and 
experiments focusing on non- 
alcoholic patients—where in many 
the disease was iatrogenic. Additionally, 
they review extensive studies relating 
to these topics reported during the 
past two decades by other 
neuroscientists and clinicians. 


In-Depth Coverage 

The Wernieke-Korsakoff Syndrome, 
2nd Edition is unmatched in its 
presentation of the condition’s natural 
history. Over 35 years of clinical 
evidence and case studies corroborate 
the authors earlier observations about 
the syndrome. Inside, you'll discover: 


AN OUT-OF-PRINT CLASSIC, AVAILABLE AT LAST, 
IN A COMPLETELY UP-TO-DATE NEW 2ND EDITION 


¢ The Wernicke-Korsakoff Syndrome 


Bm Edition Contemporary Neurology Series, Volume 30 





Unparalleled Scope 


An exceptionally large series of 
complete postmortem examinations 
allow you to benefit from the authors’ 
vast collection of neuropathological 
material demonstrating the character 
and topography of the lesions which 
confirm the identity of Wernicke 
encephalopathy and Korsakoff 
psychosis in the alcoholic patient. 

This book is essential to 
neuroscientists, neurologists, 
psychiatrists and clinical 
psychologists—to anyone seeking to 
clarify the relationship between global 
confusion, the Korsakoff amnesic 
state, cerebellar ataxia, Wernicke 
encephalopathy and polyneuropathy. 
Order your copy today! 


BY | 
Maurice Victor, MD, Distinguished Physician 
of the Veterans Administration at White River 
Junction, Vermont; Professor of Medicine 

and Neurology, Dartmouth Medical School, 
Hanover, New Hampshire; 

Raymond D. Adams, MD, Bullard Professor 
of Neuropathology (Emeritus), Harvard 
Medical School; Chief of Neurology Service 
and Neuropathologist (Emeritus) and Senior 
Neurologist, Massachusetts General 

Hospital, Boston, Massachusetts; and 

George H. Collins, MD, Professor of 
Neuropathology and Neuropathologist, State 
University of New York College of Medicine and 
Health Science Center, Syracuse, New York. 


Abbreviated Contents: 

Historical Review. Clinical Findings. 
The Course of the Illness. Acute and 
Chronic Mental Symptoms. 
Clinical-Experimental Studies of the 


ALSO OF INTEREST 
Advances in Contemporary Neurology 
Contemporary Neurology Series, Volume 29 


Six interesting and rapidly developing areas 
vitally important to neurologists, explored 
concisely yet comprehensively in individual 


chapters. Included: Neurologic Complications 
of AIDS; Post-Polio Syndrome; Mitochondrial 
Myopathies and Encephalomyopathies; 
Anxiolytics in Clinical Neurology; Tuberculosis 
of the CNS; and Prefrontal-Limbic Systems. 
Edited by Fred Plum, MD. 211 pp. Illustd. 
August 1988. $45.00. 
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|] 8921. Victor et al.: The Wernicke-Korsakoff Syndrome, 2nd Edition. 
About $50.00. Ready January 1989. 

C 9764. Eadie: Clinical and Experimental Neurology, Vol. 24. $98.00. 1988. 

C] 9763. Eadie: Clinical and Experimental Neurology, Vol. 23. $80.00. 1987. 

LI 6971. Plum: Advances in Contemporary Neurology. $45.00. Sept. 1988. 

[] 8213. Strub & Black: Neurobehavioral Disorders: A Clinical Approach. 
$48.00. April 1988. 

L] 5886. Martin & Reichlin: Clinical Neuroendocrinology, 2nd Edition. $79.00. 
April 1987. 

[L 6151. Mesulam: Principles of Behavioral Neurology. $62.00. August 1985. 


a e Effects of thiamine and other Wernicke-Korsakoff Syndrome and 
nutrient deficiencies on the their Implications for Treatment. 
nervous system Pathologic Findings. Clinical-Anatomic 

e Psychology and anatomy of the Correlation. The Relationship of _ 
Korsakaff amnesic state Wernicke Disease to Other Alcoholic 
e Controversial topics such as and Nutritional Disorders. Relationship 
alcoholic dementia and of the Wernicke-Korsakoff Syndrome 
alcoholic cerebral atrophy to Alcoholic Dementia and Cerebral 
e Up-to-date findings regarding Atrophy. Role of Thiamine and Other 
memory and learning B-Vitamin Deficiencies in Diseases of 
¢ Thorough coverage of other the Nervous System. The Korsakoff 
alcoholic-nutritional diseases Amnesic State; Theoretical 
Significance. Summary and 
Conclusions. 
About 260 pp. Illustd. Ready January 1989. About $50.00. 
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L] 8211. Strub & Black: The Mental Status Examination in Neurology, 
2nd Edition. $17.95. April 1985. 
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1988 

Nov 3-5 
14-16 
21-23 

Dec 8-10 

1989 

Jan 21-22 
21-28 
25-27 
29-Feb 4 

Feb 16-18 
22-26 


May 27-June 1 


CALENDAR OF MEETINGS 


Clinical Neuroimmunology VI, Barry Arnason, MD, course director, The Knickerbocker Hotel, 
Chicago. Contact The University of Chicago Center for Continuing Education, 5841 Maryland Ave., 
Box 139, Chicago, IL 60637; (312) 702-1056. 


“Critical Care Neurology and Neurosurgery,” The Ritz Carlton Hotel, Boston, sponsored by 
Harvard Medical School and Massachusetts General Hospital. Contact Norman Schostak, 
Harvard Medical School, Department of Continuing Education, 25 Shattuck St, Boston, MA 
02215. 


Tercero Curso en Español de la Academia Americana de Neurologia, Inter-Continental Hotel, 5150 
Westheimer Rd, Houston, sponsored by the American Academy of Neurology, State University of 
New York Health Science Center at Syracuse, and University of Texas, Houston. Contact Office of 
Continuing Education, State University of New York Health Science Center at Syracuse, 750 E 
Adams St, Syracuse, NY 13210; (815) 473-4606. 


Neuro-ophthalmology Course, Sheraton Royal Biscayne Hotel, Key Biscayne, Fla. Contact 
Bascom Palmer Eye Institute, PO Box 015869, Miami, FL 33101; (305) 326-6099. 


Fifth Meeting on Alzheimer’s Disease, International Study Group on the Pharmacology of Memory 
Disorders Associated With Aging, Zurich. Contact Professor Richard Wurtman, Bldg E-25-604, 
Whitaker College, Massachusetts Institute of Technology, Cambridge, MA 02139; (617) 253- 
6731. 


16th annual meeting, Southern Clinical Neurological Society, Camino Real Hotel, Ixtapa- 
Zihuatanejo, Mexico, “Advances in Neurology.” Contact Millie R. Walden, Executive Secretary, 
3425 SW Second Ave, Suite 153, Gainesville, FL 32607; (904) 374-6058 or (904) 373-9765. 


12th annual meeting, Neurology for Nonneurologists, Holiday Inn Embarcadero, San Diego, 
sponsored by Department of Continuing Medical Education, University of California at San Diego 
School of Medicine, and Neurology for Nonneurologists Foundation. Contact Edith S. Bookstein, 
Neurology for Nonneurologists Foundation, PO Box 2586, La Jolla, CA 92038; (619) 454- 
3212. 


Rocky Mountain Conference on Modern Clinical Neurophysiology; Park City, Utah, sponsored by 
the Joint Meeting of the Eastern Association of Electroencephalographers, Western Electroen- 
cephalographic Society, and Alpine Electroencephalographic Group. Contact Bonnie Becker, 
Executive Secretary, Western Electroencephalographic Society, Good Samaritan Hospital, Suite 
400, 1040 NW 22nd Ave, Portland, OR 97210; (503) 229-7721. 


international Epilepsy and Behavior Symposium, New Orleans. Contact Bonnie Becker, Interna- 
tional Epilepsy and Behavior Symposium, 1040 NW 22nd Ave, Suite 400, Portland, OR 97210; 
(503) 229-7721. 


12th annual meeting, American Society of Neuroimaging, Grosvenor Resort Hotel, Odando, Fla. 
Contact American Society of Neuroimaging, 2221 University Ave SE, Suite 340, Minneapolis, MN 
55414; (612) 378-7240. 


14th International Symposium on Cerebral Blood Flow and Metabolism—Brain ‘89, Palazzo dei 
Congressi, Bologna, Italy. Contact Professor Cesare Fieschi, c/o GIBI Studio Congressi, Via 
Marco Besso, 40 00191 Rome, Italy; telephone 06 /3286478-3273291. 
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Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine”? 


e better compliance because transdermal 
delivery is more convenient 


i f Transderm Scop: 
» scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing / 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on 4 
next page before 
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a. 
Transderm Scop* 
ERa Transderm) 

i al Therapeutic System 


> ‘ogrammed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 

ransderm Scop is indicated for prevention of nausea and 

vomiting associated with motion sickness in adults. The disc 

sh ra ; be applied only to skin in the postauricular area. 

Cli ical Results: Transderm Scōp provides antiemetic pro- 

lection within several hours following application of the disc 

d the ear. In 195 adult subjects of different racial origins 

10 participated i in clinical efficacy studies at sea or in a 

0: trolled motion environment, there was a 75% reduction in 

he incidence of motion-induced nausea and vomiting. 

Transderm Scop provided significantly greater protection than 
“6 obtained with oral dimenhydrinate. 


RAINDICATIONS 

sderm Scdp should not be used in patients with known 

hypersensitivity to scopolamine or any of the components of 
he adhesive matrix making up the therapeutic system, or in 

pa ients with glaucoma. 


By 
ININGS 

S Scōp should not be used in children and should be 
d with special caution in the elderly. See PRECAUTIONS. 
ice drowsiness, disorientation, and confusion may occur 
h the use of scopolamine, patients should be warned of the 
lity and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 

p erating dangerous machinery. 
'otentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


Penns 






Scop lamine should be used with caution in patients with 
Jyloric obstruction, or urinary bladder neck obstruction. 
saution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 
Ke Transderm Scép should be used with special caution in the 
or in individuals with impaired metabolic, liver, or kidney 
, because of the increased likelihood of CNS effects. 
tion for Patients 
scopolamine can cause temporary dilation of the pupils 
Bd blurred vision if it comes in contact with the eyes, patients 
Jid be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 
_ Patients should be advised to remove the disc immediately 
nd contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
ing of the eyes accompanied by dilated pupils). 
Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


pre Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
Cie attention should be given to drugs having anticholinergic 
D ies, e.g., belladonna alkaloids, antihistamines (including 
peer) and antidepressants. 

nogenesis, Mutagenesis, Impairment of Fertility 
No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impairec 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 
Pregnancy Category C 
Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scop should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 
Nursing Mothers 
Itis not Naan whether scopolamine is excreted in human milk. 

many drugs are excreted in human milk, caution 

should be exercised when Transderm Scop is administered to 
a nursing woman. 
Pediatric Use 
Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scép should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 


occurs in less than one sixth of the people. Transient impairment 


of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating, rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scép system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scdp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 Gays) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Orly one disc should 
be worn at any time. 

Handling: After the disc is applied onary skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and applicatior site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
CIBA 
References: 


1. Dahl E: Clin Pharmacol Ther 1984:36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scop® demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (F = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scop, compared to 50% with Dramamine® 
(P>0.05). 
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There is only one organization dedicated 
solely to fighting amyotrophic lateral 
sclerosis. The ALS Association. 


Its Four Missions: 


Research 
to fund state-of-the-art, innovative 
ALS research k 


Patient Services 
to help ALS patients, their families 
and caregivers - 


Information 
to serve as the national ALS information 
center 


Education 
to stimulate public support through 
ALS education 


Together we will 
find the answer. 


S] 


The ALS Association 

21021 Ventura Blvd., Suite 321 
Woodland Hills, CA 91364 
818/340-7500 f 
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Here’s just one small 
reason the Nicolet Viking 
pays for itself so fast... 


Speed with ease 


In clinical electromyography, the 
key to buying the right equipment is 
not only what it costs you, but how 
fast it pays you back. That’s where 
the Nicolet Viking really shines. 

With a unique microchip heart 
and unrivaled list of time-saving 
features, the Nicolet Viking performs 
EMG and evoked potential tests with 


Nicolet Biomedical Instruments 


a speed and ease that help increase 
your productivity like no other 
instrument can. 

It’s ideal for routine clinical prac- 
tice. With its own powerful integrated 
computer, the Nicolet Viking lets you 
conduct real-time, on-line quantita- 
tive analyses, generate customized 
reports, and simultaneously display 
live waveforms, color graphs and 
alpha numeric data on a bright, high 
resolution color monitor. 


It will even mark waveforms for 
you—automaticallv—and store 
them for later study. 

The Nicolet Viking is the “speed 
with ease” instrument that competi- 
tors keep trying to duplicate ... and 
keep hoping you don't hear about. 
But now that you have, call today for 
more information. 


Toll Free 1-800-356-0007. 


In Wis., call collect 608/271-3333, ext. 2480. 


Nicolet } 


5225-4 Verona Road, Madison, WI, USA 53711, 608/271-3 
Subsidiary Offices: Canada, France, Japan, The Netherlands, United Kingdom and West Germany 


©Copyright 1988 Nicolet Instrument Corp 
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Send manuscripts by first-class mail to the Chief Editor, Robert 
d. Joynt, MD, PhD, University of Rochester School of Medicine and 
Dentistry, 601 Elmwood Ave, Rochester, NY 14642. Manuscripts 
are received with the understanding that they are not under 
simultaneous consideration by another publication. Accepted 
manuscripts-become the permanent property of the ARCHIVES and 
may not he published elsewhere without permission from the 


publisher(AMA). | 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978,transmittal letters to the editor should contain the following 
language: “im consideration of the American Medical Association’s 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership te the AMA in the event that such work is published by the 
AMA.” We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
review of the manuscript. 


Author Responsibility.—All accepted manuscripts are subject to 
ccpy editing. The auther will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
recurned after editorial processing. Specify address to which 
requests for reprints should be sent. 


Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 X 27.9-cm (8% X 11-in), heavy-duty white bond paper. Ample 
margins of at least 2.5 cm (1 in) should be provided. If a word 
processor is used, do not justify right-hand margins. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Titles.— Titles should be short, specific, and clear. They should 
rot exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
shculd include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
anc, if the manuscript was presented at a meeting, the name of the 
organization, place, and date on which it was read. 


Style of Writing.—The style of writing should conform to ac- 
ceptable Engtish usage and syntax. Slang, medical jargon, obscure 
a hreviations, and abbreviated phrasing are to be avoided. 


Informed Censent.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
te the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 


Abstract.—Provide an abstract (185-word maximum) of the 
article, including statements of the problem, method of study, 
results, and conelusions. The abstract replaces the summary. 


References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
stould be to the original number. All references must be cited in 
the -ext or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as 
abbreviated in /ndex Medicus), (4) year, (5) volume number, and 
(6) inclusive page numbers, in that order. References to books 
shold include (1) author(s), (2) chapter title (if any), (3) editor (if 
any L (4) title ofbook, 5) eity of publication, (6) publisher, and (7) 
year. Volume and edition numbers, specific pages, and name of 
translator sheuld be included when appropriate. The author is 
responsible for the accuracy and completeness of the references 
and for their correct text citation. 


SI Units.—Use Système International (SI) measurements 
throaghout the manuscript. (See June 1986 issue of the 
AECHIVES.) | 
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Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in triplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering 
must be legible after reduction to column size. Artwork submitted 
for publication may be relettered to achieve uniformity of letter- 
ing style throughout the journal. Magnification and stain should 
be provided when pertinent. Illustrations should preferably be ina 
proportion of 12.7 X 17.3 em (5 X 7 in). 

An experienced medical illustrator should be employed whenev- 
er possible for the preparation of all artwork. Template lettering 
or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author’s share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 


Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 


Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 


Acknowledgments.—Illustrations from other publications must 
be acknowledged. Include the following when applicable: 
author(s), title of article, title of journal or book, volume number, 
page(s), month, and year. The publisher’s permission to reprint 
should be submitted to the ARCHIVES after the manuscript has 
been formally accepted. 


Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 


Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X 11-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 


Financial Disclosure.—In the cover letter, list all affiliations 
with, or financial involvement in, organizations or entities with a 
direct financial interest in the subject matter or material of the 
research discussed in the manuscript (eg, employment consultan- 
cies, stock ownership). All such information will be held in 
confidence during the review process. Should the manuscript be 
accepted, the Chief Editor will discuss with the author the extent 
of disclosures appropriate for publication. 


AMA Manual of Style.—This 1988 edition. formerly the Manual 
for Authors & Editors, is available from Williams & Wilkins, 428 E 
Preston St, Baltimore, MD 21202. Single copy price: $24.95. A 
shipping charge is added on all orders not prepaid. If additional 
ordering information is needed, or to order by telephone, call 
1-800-638-0672. 


Proprietary Statement.—If the article discusses in any way a 
device, equipment, instrument, or drug, the author(s) must state 
in a footnote whether they do or do not have any commercial or 
proprietary interest in the product. Likewise, they must reveal 
whether they have any financial interest as a consultant, review- 
er, or evaluator. In addition, authors must disclose any financial 
interest owned by a spouse, minor child, blood-relative living in 
the same household, or known to be held by the author’s employer 
or partner. 
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(ORTHO/NEURO/ORP 700) arate Hands-On Sessions) 


An Interdisciplinary Symposium for Orthopaedic “urgents, ia 
and Operating Room Personne 


co-sponsored by the 


UNIVERSITY OF SOUTH FLORIDA COLLEGE OF MEDICINE 
DEPARTMENT OF ORTHOPAEDIC SURGERY 
DIVISION OF NEUROSURGERY 


and E we \ 

MIDAS REX® INSTITUTE Also, Plastic, ENT, Crahiotacial 

Course Directors: Kenneth Gustke, M.D.; David W. Cahill, M.D.; and Maxillofacial surgeons. 
Susan Mitchell, Ed.D.; Stewart Willason, Ph.D. 
SYMPOSIUM FORMAT 


WORKSHOPS: 7:30 a.m. - 1:30 p.m. each day. An intensive and participation in problem solving, care, and proper 
series of hands-on exercises utilizing appropriate animal maintenance of power equipment. 


bones, skeletal bones, etc.: 

Orthopaedic Surgeons—dissection in small bones, large GAEDITS: GME. Credit. Availente ending 

bones, spines, joint replacement, revision surgery, methyl ACCOMMODATIONS: Sheraton Sand Key Resort, 1160 0 Gulf 
methacrylate, polyethylene, and biometals, including Boulevard, Clearwater Beach, FL 33515. Phone: (813) 595-1611. 


broken stem extraction. ENROLLMENT: Fee (US$): S $965.00 Resident $585.00 
R k h : Fee : Surgeon .00; Resident f 
Neurosurgeons—dissection skills for bonework of the (with letter from Department Head); RN/ORT/Other $250.00. 


cranium and spine, including attention to bioplastics and Me ib 
biometals applicable to neurosurgery. Make check to “Clearwater Midas Rex Symposium. 


OR Personne/—dissection skills to become familiar with Mail to: Midas Rex Institute, 2929 Race Street, Fort Worth, TX 
the applications of power instrumentation; discussion of 76111. Phone: (800) 433-7639. 


Join the more than 6,800 enrollees who have completed Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 


“The technological advantage of the Midas CONFERENCE ON BASIC MECHANISMS OF HEADACHE 
Rex instrumentation provided the capability February 22 - 24. 1989 

to safely perform a complex spinal osteo- E 
tomy in a simplistic, gentle manner with a 
tremendous saving of time. The ability to 
remove the entire fused spine in a safe and Sponsored by: 
efficient manner with the S-1 dissecting Spalding Rehabilitation Hospital 
tool and S footed attachment, would not ms 


i ; Colorado Neurological Institute 
have been possible with other types of The conference will focus on the neurophysiology and neuro- 


instrumentation.” — T.B "7 M.D. pharmacology of head pain, pathophysiology of major headache 
syndromes and pertinent clinical implicatiens. 


Vail/Beaver Creek, Colorado 


Guest Speakers 
Jes Olesen, M.D., Professor and Chairman of Neurology 
University of Copenhagen 
Vjeko Miletic, M.D., Assistant Professor, 

Department of Biological Sciences 
University of Wisconsin-Madison 

Marvin Hoffert, M.D., Medical Director, Pain Management Program 
Spalding Rehabilitation Hospita. 

Bob Hodes, M.D., Assistant Professor, Director of Pain Clinic 

University of Wisconsin-Madison 

Gary Duncan, M.D., Assistant Professor, Department of Stomatology 

University of Montreal 


Ten hours of AMA-CME credits, Category 1 


Conference Fee: $350 (deduct $50 for registration postmarked prior 
to November 15, 1988). 


Midas Rex Pneumatic Tools, Inc. For further information contact: Spalding Rehabilitation Hospital 
3001 Race Street © Fort Worth, Texas 76111 e eee for 

: . Orchard Road, Suite 

800-433-7080 ® (T exas) 817-831-4181 Englewood, Colorado 80111 


800-453-1273 (Outside Colorado) 
303-779-0015 (Within Colorado) 
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(pimozide) Tablets 


INDICATIONS AND USAGE 
ORAP (pimozide) is indicated for the suppression of motor and phonic tics in patients 
with Tourette's Disorder who have failed to respond satisfactorily to standard treatment. 
ORAP is not intended as a treatment of first choice nor is it intended for the treatment for 
tics that are merely annoying or cosmetically troublesome. ORAP should be reserved for 
use in Tourette's Disorder: patients whose development and/or daily life function is 
severely compromised by the presence of motor and phonic tics. 
Evidence supporting approval of pimozide for use in Tourette's Disorder was obtained 
in two controlled clinical investigations which enrolled patients between the ages of 8 and 
53 years. Most subjects in the two trials were 12 or older. 


such patients have been withdrawn from these drugs to determine whether or not 
the drugs, rather than Tourette's Disorder, are responsible for the tics. 

3. Because ORAP prolongs the QT interval of the electrocardiogram it is 
contraindicated in patients with congenital long OT syndrome, patients with a 
history of cardiac arrhythmias, or patients taking other drugs which prolong the QT 
interval of the electrocardiogram (see DRUG INTERACTIONS). 

4. ORAP is contraindicated in patients with severe toxic central nervous system 


WARNINGS 
The use of ORAP (pimozide) in the treatment of Tourette's Disorder involves different 
risk/benefit considerations than when antipsychotic drugs are used to treat other 
conditions. Consequently, a decision to use ORAP should take into consideration the 
following: (see also PRECAUTIONS—Information for Patients). 


Both the risk of developing tardive inesia and the likelihood that it will become 
irreversible are believed to increase as the duration of treatment is withdrawn. 
Antipsychotic treatment, 


syndrome is unknown. 
Given these considerations, ic drugs should be prescribed in a manner 
that is most likely to minimize the occurrence of tardive dyskinesia. Chronic 
treatment should generally be reserved for patients who suffer from a 
chronic iliness that, 1) is known to respond to antipsychotic drugs, and, 2) for whom 


if signs and symptoms ics, 
drug discontinuation should be considered. However, some patients may require 
treatment despite the presence of the syndrome. 

(For further information about the description of tardive dyskinesia and its clinical 
detection, please refer to ADVERSE REACTIONS and PRECAUTIONS-Intormation for 
Patients.) 

Neuroleptic Malignant Syndrome (NMS) A potentially fatal symptom complex 
sometimes referred to as Malignant Syndrome (NMS) has been reported in 
association with antipsychotic drugs. Clinical manifestations of NMS are hyperpyrexia, 


myoglobinuria (rhabdomyolysis) 3 i 
The diagnostic evaluation of patients with this syndrome is complicated. In arriving at 


The management of NMS should include 1) immediate discontinuation of 
t i i ! 


potential : 

should be carefully monitored, since recurrences of NMS have been reported. 
Hyperpyrexia, not associated with the above symptom compiex, has been reported 

with other antipsychotic drugs. 

Other Sudden, unexpected deaths have occurred in experimental studies of conditions 

other than Tourette's Disorder. These deaths occurred while patients were receiving 

dosages in the range of 1 mg per kg. One possible mechanism for such deaths is 

prolongation of the OT interval predisposing patients to ventncular arrhythmia. An 


PRECAUTIONS 
General ORAP (pimozide) may impair the mental and/or physical abilities required for 
the performance of ialty hazardous tasks, such as driving a car or operating 


machinery, especially during the first few days of therapy. 
i ic side effects and should be used with caution in 

individuals whose conditions may be aggravated by anticholinergic activity. 

ORAP should be administered cautiously to patients 
kidney function, because it is metabolized by the liver and excreted by the kidneys. 

Antipsychotics should be administered with caution to patients receiving 
anticonvulsant medication, with a history of seizures, or with EEG because 
they may lower the convulsive threshold. If indicated, adequate anticonvulsant therapy 
should be maintained concomitantly. 


Laboratory Tests An ECG should be done at baseline anc periodically thereafter 
throughout the period of dose . Any indication of prolongation of OT, interval 
beyond an absolute limit of 0.47 seconds (children) or 0.52 seconds (adults), or more 
than 25% above the patient's original baseline should be considered a basis for stopping 
further dose increase (see CONTRAINDICATIONS) and considering a lower dose. 

Since has been associated with ventricular arrhythmias, potassium 
insufficiency, secondary to diuretics, diarrhea, or other cause, shouid be corrected before 
ORAP therapy is initiated and normal potassium maintained during therapy. 

Drug interactions Because ORAP prolongs the QT interval of the electrocardiogram, an 
additive effect on QT interval would be anticipated if administered with other drugs, such 





én ohonon cvclic antid or antiarrhythmi ts, which prolong the 
QT interval. Such concomitant administration should not be undertaken (see 
CONTRAINDICATIONS). 


ORAP may be capable cf potentiating CNS depressants, including analgesics, 


Carcinogenesis, Mutagenesis, Impairment of Fertility Carcinogenicity studies were 
conducted in mice and rats. In mice, pimozide causes a dose-related increase in pituitary 
and mammary tumors. 

When mice were treated for up to 18 months with pimozide, pituitary gland changes 
developed in females only. These changes were characterized as hyperplasia at doses 
approximating the human dose and adenoma at doses about fifteen times the maximum 
recommended human dose on a mg perkg basis. The mechanism for the induction of 


In a 24 month carcinogenicity study 
maximum recommended human dese. No increased incidence of overall tumors or 
tumors at any site was observed in either sex. Because of the limited number of animals 
surviving this study, the meaning of these results is unclear. 

Pimozide did not have mutagenic activity in the Ames test with four bacterial test 
strains, in the mouse dominant lethal test or in the micronucleus test in rats. 

Reproduction studies in animals were not adequate to assess all aspects of fertility. 
Nevertheless, female rats administered simozide had prolonged estrus cycles, an effect 
also produced by other antipsychotic drugs. 


given to a pregnant woman only i the potential benefits of treatment clearly outweigh the 
potential risks 
Labor and Delivery This drug has no recognized use in labor or delivery. 


Nursing Mothers it is not known whether pimozide is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for tumorigenicity 
and unknown cardiovascular effects in the infant. a decision should be made whether to 
discontinue nursing or to discontinue the drug, taking into account the importance of the 
drug to the mother. 


Pediatric Use Although Tourette's Discrder most often has its onset between the ages of 
2 and 15 years. information on the use and efficacy of ORAP in patients less than 12 
years of age is limited. 

Because its use and safety have not been evaluated in other childhood disorders, 
ORAP is not recommended for use in aay condition other than Tourette's Disorder. 


ADVERSE REACTIONS 
General: Extrapyramidal Reactions: Neuromuscular (extrapyramidal) reactions during 
the administration of ORAP (pimozide) have been reported frequently, often during the 
first few days of treatment. In most patients, these reactions involved Parkinson-like 
symptoms which, when first observed, were usually mild to moderately severe and 


usually 
Other types of neuromuscular reactions (motor restlessness, dystonia, akathisia, 
ja, oculogyric crises) have been reported far less frequently. 


benztropine mesylate or trihexyphenidyl 

such reactions. It should be noted that persistent extrapyramidal reactions have been 
reported and that the drug may have tc be discontinued in such cases. 

therapy experience no problems with abrupt discontinuation of antipsychotic drugs. 
However, some patients on maintenance treatment experience transient dyskinetic signs 
after abrupt withdrawal. In certain of these cases the dyskinetic movements are 


(eg. 
puckering of mouth, chewing movements). Sometimes these may be accompanied by 
involuntary movements of extremities:and the trunk. 

There is no known effective treatment for tardive dyskinesia; antiparkinson agents 
usually do not alleviate the symptems of this syndrome. It is suggested that all 
antipsychotic agents be discontinued if these symptoms appear. Should it be necessary 
to reinstitute treatment, or increase the dosage of the agent, or switch to a different 
antipsychotic agent, this syndromemay be masked. 

It has been reported that fine vermicular movement of the tongue may be an early 
sign of tardive dyskinesia and if the medication is stopped at that time the syndrome may 
not develop. 


Clinical Trials The following adverse reaction tabulation was derived from 20 patients in 
a 6 week long placebo controlled clinical trial of ORAP in Tourette's Disorder. 


Body System/ Pimozide Placebo 
Adverse Reaction {N =20) (N=20) 
Body as a Whole 

Headache 1 2 
Gastrointestinal 

Dry mouth 5 1 
Diarrhea 1 0 
Nausea 0 2 
Vomiting 0 1 
Constipation 4 2 
Eructations 0 1 
Thirsty 1 0 
Appetite increase 1 0 





BodwSystem/ Pimozide Placebo 

Adverse Reaction (N = 20) (N = 20) 

Endecrine 

Menstrual disorder 0 1 

Breast secretions 0 1 

Musculoskeletal 

Muscle cramps 0 1 

Muscle tightness 3 0 

Stooped posture 2 0 

CNS 

Drowsiness 7 3 

Sedation 14 5 

Insemnia 2 2 

Dizainess 0 1 

Akathisia 8 0 

Rigidity 2 0 

Speech disorder 2 0 

Handwriting change 1 0 

Akinesia 8 0 

Psychiatric 

Depression 2 3 

Excitement 0 1 

Nervous 1 0 

Adverse behavior 5 0 
effect 

Special Sense 

Visual disturbance 4 0 

Taste change 1 0 

Sensitivity of eyes 1 0 
to light 

Decreased accom- 4 1 
modation 

Spots before eyes 0 1 

y ital 

Impotence 3 0 


Because clinical investigational experience with ORAP in Tourette's Disorder is 
limited, uncommon adverse reactions may not have been detected. The physician 
Other Adverse Reactions in addition to the adverse “eactons listed above, those listed 
below have been reported in U.S. clinical trials ot ORAP in conditions other than 
Tourette's Disorder. 

Body as a Whole: Asthenia, chest pain, periorbital edema 

Cardiovascular/Respiratory: Postural hypotension, hypotension, hypertension, 


Metabolic/Nutritional: Weight gain, weightloss — 


Hematolonic: Hemolvt s 


OVERDOSAGE 
in general, the signs and symptoms of overdosage with ORAP (pimozide) would be 
an exaggeration of known pharmacologic effects and adverse reactions, the most 
prominent of which would be: 1) electrocardiographic abnormalities, 2) severe 
extrapyramidal reactions, 3) hypotension, 4) a comatose state with respiratory 
depression. 
in the event of overdosage, gastric levage, establishment of a patent airway and, if 
necessary mechanically-assisted respiration are advised. Electrocardiographic 
ing should immediately and cortinue until the ECG parameters are 


as metaraminol, phenylephrine and norepinephrine. 
case of severe extrapyramidal reactions, antiparkinson medication should be 
administered. Because of the long halt-life of pimozide, patients who take an overdose 
should be observed for at least 4 days. As with all crugs, the physician should consider 
contacting a poison control center for additiona: information on the treatment of 
overdose. 


DOSAGE AND ADMINISTRATION 
Reliable dose response data for the effects of ORAP (pimozide) on tic manifestations 
in Tourette's Disorder patients below the age of twelve are not available. k 
the suppression of tics by ORAP requires a slow and gradual introduction of the drug. 


period of dose adjustment (see WARNINGS and PRECAUTIONS-Laboratory Tests). 

In general, treatment with ORAP should be initiated with a dose of 1 to 2 mg a day in 
divided doses. The dose may be increased thereafter every other day. Most patients are 
maintained at less than 0.2 mg/kg per day, or 1C mg/day, whichever is less. Doses 
greater than 0.2 mg/kg/day or 10 mg/day are not recommended. 


recommended in any case. 


HOW SUPPLIED 
ORAP (pimozide) 2 mg tablets, white, scored, imprint LEMMON" and "ORAP 2-NDC 
0093-0187-01, bottles of 100. 
Dispense in tight, light-resistant containers as defined in the official compendium. 
Made in Canada 


Manufactured by- 
McNeil Pharmaceutical, (Canada) Ltd. 
Stouffville, Ontario L4A 7x7 


Printed in USA 
Rev. A 6/88 
Manufactured for: 
LEMMON COMPANY 
Sellersville, PA 18960 
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American Board of Clinical Neuro- 
physiology Ine.— The following individ- 
tals were certified in electroencepha- 
legraphy and evoked potentials at the 
examination held on April 16, 1988, in 
Cincinnati: 

Biary, Nabil 

Boike, W. J. 

Co-opy, Paul M. 
Dickins, Quentin Stokes 
Eckel, Robert W. 
Fagan, Kevin 

Ito, Brian M. 

Khalifeh, Riad R. 
Koerner, Michael 
Panagakos, Jean 
Reznick, Barry 
Rosenfeld, William E. 
Saho-a, Pradeep 

Sand, John J. 

Shuster, Elizabeth A. 
Skinner, Stanley A. 
Spencer, Susan 

Steg, Robert E. 

Tahir, Saleem A. 
Wilson. James Thonzas IT] | 


Board Announees Change of Ad- 
dress.—The office location of the 
American Board of Clinical Neuro- 
physiolegy Inc has changed, effective 
May 1, 1988. As of that date, requests 
for application packets and all busi- 
ness correspondence should be ad- 
dressed to Mary Jo Martin, Executive 
Director, American Board of Clinical 
Neurophysiology Executive Office, 
11526 58rd 5t N, Clearwater, FL.34620; 
(813) 573-5448. 


New Society Announces First Meet- 
ing.—The Society fer Experimental 
Neuropathology is a mew society de- 
voted to experimental neuropathology 
and neurolegy that wil! hold its scien- 
tific meeting each year in conjunction 
with the annual meeting of the Amer- 
ican Neurological Association. All 
investigators interested in experimen- 
tal neuropathology (regardless of pri- 
mary discipline) are imvited to be full 
members. Anyone interested in mem- 


bership in the Society for Experimen- - 


tal Neuropathology should write to: 
Roger A. Brumback, MID, Secretary- 
Treasurer, Scciety for Experimental 
Neuropathology, § Pathelogy-BMSB 
451, University of Oklahema Health 
Sciences Center, 940 Stanten L. Young 
Blvd, PO Box 26901, Oklahoma City, 
OK 73190. The fee for a founding 
membership is $75. The junior mem- 
bership fee of $25 is available to those 
individuals currently in medical or 


a‘ 
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graduate school or in graduate train- 
ing programs (including residencies 
or postdoctoral fellowships). 

The First Annual Scientific Meet- 
ing of the Society for Experimental 
Neuropathology was held on Satur- 
day, Oct 1, 1988, from 11 AM to 6 PM in 
Geary Auditorium, Hahnemann Med- 
ical School, 15th and Vine streets, 
Philadelphia. The meeting included 
platform and poster presentations on 
a variety of topics in the field of 
experimental neuropathology. Ab- 
stracts of the meeting presentations 
will be published in the Annals of 
Neurology. 

Officers of the Society for Experi- 
mental Neuropathology include Rob- 
ert Herndon, president; Roger Brum- 
back, secretary-treasurer; Elliott 
Mancall, local arrangements chair- 
man; and Kevin Barron and Richard 
Tenser, program committee members 
for the First Annual Meeting. Other 
members of the organizing committee 
include Barry Arnason, Arthur As- 
bury, J. R. Baringer, Garth Bray, , 
Verne Caviness, Byung Ho Choi, Don- 
ald Gilden, John Griffin, Kenneth 
Johnson, Seung Kim, Dennis Landis, 
Howard Lipton, Cedric Raine, Fred- 
erick Seil, and Leslie Weiner. 


Prize and Medal Awarded.—The 
Annual Grass Prize and Medal, pro- 
vided through the generosity of the 
Grass Foundation (Quincy, Mass) and 
sponsored by the American Associa- 
tion of Neurological Surgeons (Park 
Ridge, Ill), is given for outstanding, 
continuous commitment to research 
in the neurosciences by a neurological 
surgeon who is active in research, 
whose past research accomplishments 
are of high quality, and who has the 
prospects for continued productivity. 
The seventh award was made to Rob- 
ert George Grossman, MD, Houston. 


American Board of Psychiatry and 
Neurology Inc.—The following individ- 
uals were certified in the practice of 
neurology at the examination held in 
March 1988: 


Adams, Andrea Claire 
Aguilar, Mario Rogelio 
Banda, Ramzi W. 

Bryan, George Edward II 
Cline, Martha Ann 

Day, John West 

Ellis, John Robert 


Evans, Michael Blake 
Fabian, Roderic Harold 
Freedman, Michael 
Garver, Craig Mapes 
Gehret, David Allan 
Gibbs, Michael Alan 
Goldman, Robert Semerik 
Guttman, Mark 

Hansen, Susan Ruth 
Helgason, Cathy Ann McDermut 
Henry, Thomas Reid 
Herrera, William Guillermo 
Howard, Jane Ellen 
Hsiao, Karen Ke-Jui 
Kaplan, Peter Wolfe 
Kolimas, Robert Joseph 
Lawall, John Scott 
Leiderman, Deborah Bernett 
Luther, John Scott 
Lyden, Patrick Donovan 
McBurney, John Wallace 
McDaniel, Keith Denison 
McQuinn, Barbara A. 
McVey, April Lynn 
Merkey, Michael Lynn 
Moody, Austin Randall 
Narayanaswamy, Trichinopoly R. 
Nazarian, Sarkis Marcel 
Ochs, Rachel F. 

Patel, Vasishta M. 

Price, Bruce Heimburger 
Rao, Kalpana Kasi 

Rezek, Donald Lee 
Riedler, Scott A. 
Rosenbaum, Daniel Mark 
Schim, Jack David 
Schultz, Mark Clifford 
Shefrin, Sandra Lynne - 
Shubin, Richard Alan 
Smith, Laurance Dean 
Swanson, Raymond Alan 
Tucker, Tarvez 

Volpi, Brad Allen 
Warner, Joseph James 
Wilhelm, Crispin Samuel 
Wytrzes, Lydia M. 


The following individual was certi- 
fied in the practice of neurology at the 
examination held in May 1988: 


Khalifeh, Ryiad Rasheed 


The following individuals were cer- 
tified in the practice of neurology 
with special qualification in child neu- 
rology at the examination held in 
March 1988: 


Alhambra, Marabella Abalos 
Banta, Craig Allan 

Baum, Ronald Mare 
Delgado-Ayala, Mauricio R. 
Donley, Diane Kaye 
Dreyer, Charles F. 

Gospe, Sidney M., Jr 
Konkol, Richard Joseph 
McClintock, William Morris 
Miller, George S. 

Narayan, Tina Mathias 
Sherbany, Ariel A. 
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Letters to the Editor 


is Steroid Therapy in Multiple 
Sclerosis Superior to Corticotropin 
Therapy? 


To the Editor.—We read the special 
article “Steroid Therapy in Multiple 
Sclerosis” by Troiano et al' in the 
August 1987 issue of the ARCHIVES 
with interest. While we agree that 
high-dose corticosteroid therapy has a 
role in the treatment of acute exacer- 
bations in multiple sclerosis (MS), it is 
unclear if this is superior to cortico- 
tropin therapy. Though not stating an 
unequivocal preference, the authors’ 
point of view is more favorable to 
corticosteroid treatment. In their 
comparisons, they focus largely on the 
adrenal-stimulating action of cortico- 
tropin and assume the long-held 
notion that corticotropin treatment 
can be considered an indirect way of 
administering corticosteroids. How- 
ever, recent studies indicate a more 
complex situation. 

Corticotropin has been shown to 
directly regulate antibody responses’ 
and also to potently suppress interfer- 
on gamma production in mouse spleen 
cell cultures.’ The latter effect is par- 
ticularly noteworthy, in view of the 
recent demonstration that treatment 
of MS with interferon gamma can 
precipitate new exacerbations’ and 
also that lymphocytes in untreated 
patients with MS produce elevated 
levels of interferon gamma, compared 
with normal control subjects.’ These 
findings, and the discovery that hu- 
man lymphocytes treated with induc- 
ers of interferon alfa produce cortico- 
tropinlike substances, suggest an 
interaction between the immune and 
neuroendocrine systems. Johnson et 
al? hypothesize that neuroendocrine 
polypeptides, including corticotropin, 
are produced by both neuroendocrine 
and immunologic tissues and act on 
the immune system as regulatory sig- 
nals. These considerations suggest 
important differences between the 
actions of corticotropin and cortico- 
steroids. Rather than being similar 
treatments in MS, it is possible and 
testable that their combined use 
might even be more effective than use 
of either agent alone. 

It has also been suggested that cor- 
ticotropin treatment may, in part, 
have a direct effect on neural func- 
tion.’ In support of this, it has been 
shown that intravenous pulses of cor- 
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ticotropin administered on an acute 
basis improved the signs and symp- 
toms of patients with MS within 40 
minutes.* 

As the authors stress, the greater 
rapidity of improvement seen with 
high-dose glucocorticoids is an advan- 
tage. However, the necessity, as men- 
tioned by the authors, to often contin- 
ue treatment orally for three to four 
months is a distinct disadvantage. 
Though this prolonged treatment is 
often well tolerated, patients are 
potentially at risk for serious side 
effects and complications. In addition, 
the study comparing high-dose meth- 
ylprednisolone and corticotropin ther- 
apies in MS by Barnes et al,’ though 
reporting more rapid clinical im- 
provement with the former, did not 
find any longer-term benefit with 
methylprednisolone when the two 
treatments were compared at three 
months. The more rapid effect with 
methylprednisolone therapy might 
reflect a more potent initial antiede- 
ma action. The importance of edema 
in symptom production in exacerbat- 
ing MS is evident by the acute 
improvement produced by the intra- 
venous administration of mannitol.’ 

We presently prefer the briefer- 
duration corticotropin treatment for 
acute exacerbations, except in acute 
optic neuritis where, conceivably, ede- 
ma might lead to entrapment and 
ischemia of the nerve due to the rigid 
constraints of the bony canal and 
dural sheath. We prefer orally admin- 
istered glucocorticoids in the latter 
situation. Our criteria for use of high- 
dose glucocorticoid therapy is cur- 
rently less well defined. We consid- 
ered this therapy in patients who 
either do not respond satisfactorily to 
corticotropin therapy or who have 
been demonstrated to be exceptionally 


steroid sensitive. 

Fioyp A. Davis, MD 

DUSAN STEFOSKI, MD 

Multiple Sclerosis Center 

Rush-Presbyterian-St Luke’s 
Medical Center 

1725 W Harrison St 

Chicago, IL 60612 


1. Troiano R, Cook SD, Dowling PC: Steroid 
therapy in multiple sclerosis. Arch Neurol 
1987;44:803-807. 

2. Johnson HM, Smith EM, Torres BA, et al: 
Regulation of the in vitro antibody response by 
neuroendocrine hormones. Proc Natl Acad Sci 
USA 1982;79:4171-4174. 

3. Johnson HM, Torres BA, Smith EM, et al: 
Regulation of lymphokine (gamma-interferon) 
production by corticotropin. J Immunol 1984; 
132:246-250. 

4. Panitch HS, Hirsch RL, Schindler J, et al: 
Treatment of multiple sclerosis with gamma- 
interferon: Exacerbations associated with acti- 
vation of the immune system. Neurology 1987; 
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Migraineur, or Migraineuse? 


To the Editor.—In their excellent 
article, “Migraine and Other Diseases 
in Women of Reproductive Age: The 
Influence of Smoking on Observed 
Associations,” in the October 1987 
issue of the ARCHIVES,! Dr Chen and 
coworkers use the term migraineur to 
refer to pregnant women with 
migraine. Is this not the masculine 
form? Should not a woman with 
migraine be called a migraineuse? 
Should this latter word not be used 
generically for all migraine popula- 
tions who do not contain a clear 
majority of men? 

SARAN JONAS, MD 

Department of Neurology 

New York University Medical Center 


550 First Ave 
New York, NY 10016 


1. Chen TC, Leviton A, Edelstein S, et al: 
Migraine and other diseases in women of repro- 
ductive age: The influence of smoking on 
observed associations. Arch Neurol 1987;44:1024- 
1028. 


In Reply.—My colleagues and I use 
the term migraineur because that is 
the only noun we have been able to 
find for people who have migraine. 
This is the only term used in Dor- 
land’s Illustrated Medical Dictionary. 
Nouveau Petit Larousse lists migrain- 
euse as an adjective, and not as a 
noun. 

In light of these findings, we have 
felt comfortable using the term 
migraineur. In addition, our clinical 
colleagues who attend international 
headache conferences assure us that 
migraineur is the only noun used to 
describe a person of either gender who 
has a migraine. 

On behalf of my colleagues, I thank 
Dr Jonas for the opportunity to 
defend our use of the French lan- 
guage. 

ALAN LEVITON, MD 

Neuroepidemiology Unit 

Harvard Medical School. 
Children’s Hospital 


300 Longwood Ave 
Boston, MA 02115 


Letters to the Edit 


Editorial 


New Policy on Manuscripts 


“here will be a new policy on the handling of manuscripts effective Jan 1, 1989. Similar 

policies are also being adopted by Neurology and the Annals of Neurology. Other 
major journals have instituted similar policies. 

Manuscripts will not be returned to the authors, but will be destroyed by the reviewers 
and editorial office after suitable review. Authors should keep copies of their original 
manuscript and visual material. The visual material originally submitted must be of a 
quality suitable for review and publication, but it will not be returned. The essential 
information regarding reasons for rejection, suggestions for revision, and information 
for acceptance will be sent by ordinary mail or airmail. The only exception will be 
manuscripts returned without review. This rarely occurs, but some manuscripts may be 
judged by the editor as inappropriate for the readership, redundant if a similar article 
has been recently published or has been accepted, and unsuitable as a case report when 
no new information is presented. If the manuscript has been reviewed, it will not be re- 
turned. 

The reasons for this decision are threefold: the cost of mailing bulky manuscripts will 
be reduced; the review process will be expedited as ordinary mail delivery is quicker; and 
the amount of paper handling and paper storage will be markedly decreased. 

I realize that this will pose some inconvenience to the authors, but it should help 
improve the speed of acceptance and publication. 

These changes will be incorporated into the INSTRUCTIONS FOR AUTHORS. 

| ROBERT J. JOYNT, MD, PHD 

Editor-in-Chief 
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Original Contributions 


Major Depression in Primary Dementia 


Clinical and Neuropathologic Correlates 


George S. Zubenko, MD, PhD, John Moossy, MD 


@ Cytopathologic features were quan- 
tified in seven brain regions in the brains 
of 37 demented patients, with or without 
major depression, and in those of seven 
controls with no history of dementia or 
depression. The middle frontal and supe- 
rior temporal cortex, prosubiculum and 
entorhinal cortex of the hippocampus, 
nucleus basalis of Meynert, locus cerule- 
us, and substantia nigra were the areas 
evaluated. Patients with major depression 
had significantly more degenerative find- 
ings in the locus ceruleus and substantia 
nigra than demented patients who were 
not depressed. In contrast, these groups 
were similar with respect to other clinical 
features and indexes of global severity of 
dementia. A logistic regression model 
that included the degenerative features of 
both the locus ceruleus and the substan- 
tia nigra was significantly better at pre- 
dicting the presence of major depression 
than those employing the characteristics 
of either pigmented nucleus alone. Our 
results indicate that the development of 
major depression in patients with primary 
dementia is associated with the degener- 
ation of the locus ceruleus and substantia 
nigra. 

(Arch Neurol 1988;45:1182-1186) 


Accepted for publication July 7, 1988. 

From the Department of Psychiatry and Geri- 
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tute and Clinic (Dr Zubenko), and the Division of 
Neuropathology, Department of Pathology (Dr 
Moossy), University of Pittsburgh School of Med- 
icine. 

Reprint requests to Western Psychiatric Insti- 
tute and Clinic, 3811 O’Hara St, Room E-1230, 
Pittsburgh, PA 15213 (Dr Zubenko). 
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W hile clinically significant depres- 

sion is a common concomitant of 
primary dementia in most clinical set- 
tings,'* the neuropathologic correlates 
of this important source of comorbidi- 
ty have not been systematically stud- 
ied. Estimates of the prevalence of 
depression among patients with Alz- 
heimer’s disease, the most common 
cause of primary degenerative demen- 
tia, have ranged from 0% to 86%.'**8 
This wide range of estimates of 
comorbidity probably arises from sig- 
nificant differences in the populations 
surveyed and in the methods used to 
establish the diagnoses of dementia 
and depression. Depression is also 
common in other types of degenera- 
tive dementia, including those that 
result from Parkinson’s disease,!*” 
Huntington's disease, Pick’s dis- 
ease,'* and in dementias of vascular 
origin." 

The original catecholamine hypoth- 
esis of affective disorders focused 
largely on the role of the noradrener- 
gic components of the central nervous 
system in the etiology of depression 
and mania." Additional evidence 
from clinieal, pharmacologic, and 
physiologic studies has emerged since 
the original hypothesis was proposed 
and is generally supportive of the 
view that clinically significant de- 
pression may result from a dysfunc- 
tion of central nervous system mecha- 
nisms employing the catecholamine 
neurotransmitters, norepinephrine 
and dopamine.” The pigmented 
nuclei of the brain stem contain the 
cell bodies of the majority of the 
catecholaminergic neurons in the 
brain. The locus ceruleus and the sub- 
stantia nigra are the largest of these 
nuclei and project noradrenergic 
afferents to the forebrain and dopa- 
minergic afferents to the striatum, 


thalamus, and amygdala, respective- 
ly.” Since primary dementia is often 
associated with degenerative changes 
in these nuclei"?! as well as concur- 
rent depression, we tested the hypo- 
thesis that degeneration of one or 
both of these nuclei would be associ- 
ated with the occurrence of major 
depression in patients with primary 
dementia. 


SUBJECTS AND METHODS 
Subject Population 


Subjects were referred from an ongoing 
longitudinal study of Alzheimer’s disease 
and related dementias. Written informed 
consent was provided by the patients’ legal 
guardians (usually next of kin) along with 
the patient’s assent at the time of entry 
into the study. Written informed consent 
for autopsy was also provided by the legal 
guardian at the time of death. The 44 
brains used for this study were obtained 
from 87 patients (12 male and 25 female) 
who had clinical diagnoses of primary 
dementia and seven elderly controls (four 
male and three female) who had no history 
of dementia. Clinical diagncses of primary 
dementia were made according to current- 
ly accepted consensus criteria* by board- 
certified psychiatrists anc neurologists; 
also, all patients who received diagnoses of 
primary dementia also met Diagnostic and 
Statistical Manual of Mental Disorders, ed 
3 (DSM-III), criteria for primary degener- 
ative dementia or multi-inferct dementia.» 
In all cases, the diagnoses established by 
neuropathologic examination of the brain 
supported the clinical diagnoses of prima- 
ry dementia. 

Concurrent diagnoses of depression, 
which were based on data obtained from 
semistructured clinical interviews, history 
obtained from best informants (usually a 
spouse or family member) and medical 
records, and laboratory evaluations, were 
made according to DSM-III criteria as 
applied by board-certified psychiatrists 
and neurologists.” The DSM-III was used 
since it provides standardized criteria for 
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the establishment of psychiatric diagnoses 
end, as the diagnostic system endorsed by 
the American Psychiatrie Association, is 
that most commonly employed i in clinical 
practice. Since the DSM-III is ambiguous 
about the affective and vegetative symp- 
toms required for establishing the diagno- 
ses of primary degenerative dementia or 
multi-infanct dementia “with depression,” 
we required that the eriteria for major 
depression be met.” 


Neuropathologic Methods 
and Diagnosis 


All brains were removed by a neuropath- 
elogist as a first procedure of the autopsy 
at postmortem intervals ranging from four 
+o 12 hours. After obtaining the weight of 
the unfixed brain, the brain stem and 
cerebellum were separated by intercollicu- 
lar section. The cerebral hemispheres were 
initially sectioned in the coronal plane at 
the anterier border of the optic chiasm and 
the infundibulum of the pituitary. The 
hemispheres were then sectioned at 1-cm 
intervals and plaeed on an aluminum foil 
surface cooled by ice to retard autolysis 
and to prevent adhesion of the tissue to the 
surface. The brain stem and cerebellum 
were sectioned in the transverse plane at 
0.5-cm intervals. Uniform tissue samples 
for neurochemical studies, which were 
obtained from 30 neureanatomic areas by 
using a pituitary biopsy rongeur, were 
frozen at —70°C until biochemical studies 
were done. After sampling for neurochem- 
ical studies, the brain sections were fixed 
flat in buffered 4% formaldehyde solution 
for at least two weeks. Tissue blocks for 
light microscopy were then obtained from 
undisturbed sections corresponding as 
exactly aspossible to the areas adjacent to 
those sampled for neurochemical studies. 
Following standard tissue processing and 
paraffin embedding, a general survey was 
made with the hematoxylin-eosin stain. 
Then, 8-um-thick sections stained with the 
Bielschowsky silver impregnation method 
were evaluated. Selected sections were also 
stained with Congo red for amyloid, with a 
combined Nissl-myelin technique (the 
Masson trichrome stain), and with an 
immunologic technique for identification 
of glial fibrillary acidic protein. Neuro- 
pathologie diagnoses were made according 
te standard criteria*7 and are listed in 
Table 1. 

Morphemetry of coded samples was per- 
formed by neuropathologists who were 
unaware of the associated demographic 
and clinical information. Stained coded 
sections of the midbrain and upper pons 
were reviewed, and those containing the 
central pertions of the locus ceruleus and 
substantia nigra were chosen for further 
study. Adequate sections through the ana- 
tomic center of the locus ceruleus or the 
substantia nigra were missing for eight of 
the 44 brains due to the removal of tissue 
for neurechemical analysis. The eriteria 
for pathelogic features such as neuronal 
loss, extraneuronal pigment, astrocytosis, 
senile plaques (SP), neurofibrillary tangles 
(NFT), and Lewy bodies (LB) were those 
commonly aeg" The amount of neu- 
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ronal loss, extraneuronal pigment (in mac- 
rophages), and astrocytosis was assessed 
for each nucleus using semiquantitative 
ratings (for neuronal loss, 0 indicates no 
loss; 1, 0% to 25% loss; 2, 25% to 50 loss; 
and 3, >50% loss; for extraneuronal pig- 
ment and astrocytosis, 0 indicates none; 1, 
mild; 2, moderate; and 3, severe). The num- 
bers of neurons in each nucleus containing 
NFT or LB were also determined. The 
corresponding values for each of the five 
variables on the left and right sides were 
summed to provide a single rating for each 
of the five variables describing the loci 
cerulei and substantiae nigrae. A compos- 
ite score reflecting overall pathologic fea- 
tures in these nuclei was operationally 
defined a priori as the sum of the five 
individual variables. The densities of SP 
and NFT per X200 field were determined 
for the middle frontal cortex, superior disease plus 
temporal cortex, prosubiculum and ento- multiple infarcts 
rhinal cortex of the hippocampus, and Total 


Table 1.—Neuropathologic Diagnoses 
of 37 Patients With Primary Dementia 
With or Without Major Depression 


Depres- Depres- 
sion sion 
Absent Present Total 


Alzheimer's 
disease 
Alzheimer's 
disease plus 
Parkinson's 
disease 
Multiple infarcts 
Multiple infarcts 
Pick’s disease 
Huntington's 
disease 
Parkinson's 
disease 
Parkinson's 


Table 2.—Clinical and Neuropathologic Characteristics of 37 Patients With 
Primary Dementia and Seven Controls* 


Controls Dementia P Value 
12/25 
72.3 + 11.9 
66.9 + 9.0 
6.5 + 3.4 
10.83 + 8.15 
9.76 + 8.03 
1170 + 197 


— at death, y 65.7 + 24.3 
Age at onset, y 


on y 


z 
~N 
Q 
N 


0.60 + 1.59 
0.24 + 0.46 
a weight, g 1304 + 104 


Locus ceruleus 
Neuronal loss 1.25 


Extraneuronal pigment å . 3.83 
Astrocytosis ‘ d 4.22 
Cells with NFT 2.14 
Cells with LB 0.47 
Composite score $ : 11.92 


Substantia nigra 
Neuronal loss 0.27 


Extraneuronal pigment 3.71 + 2.63 4.27 
Astrocytosis 3.43 + 2.44 4.07 
Cells with NFT 0.14 + 0.38 2.27 
Cells with LB 0) 1.10 
Composite score 7.29 + 5.12 11.97 


1.61 
2.08 
1.96 
3.20 
2.21 
€.67 


I+ [I+ | 14+ [1+ | HI i+ 


0.64 
1.76 
1.82 
5.87 
3.24 
8.70 


I+ [1+ J I+] 114+ 4 


* SP indicates senile plaques; NFT, neurofibrillary tangles; and LB, Lewy bodies. Values, unless otherwise 
expressed, are means + SDs. 


Table 3.—Clinical Features and Neuropathologic Indexes of Global Severity in 
Demented Patients With or Without Major Depression * 


ee Absent a ee eee ee a Present P Value 
ee” Serre 15 4/10 1.00 


71.5 + 13.5 73.6 + 8.9 
66.9 + 9.9 66.7 + 8.0 
6.2 + 3.2 6.9 + 3.8 
11.4 + 9.3 10.0 + 6.5 
10.5 + 9.3 8.7 + 6.0 
1192 + 214 1139 + 175 


= at death, y 
Age at onset, y 
— y 





a weight, g 


* SP indicates senile plaques; and NFT, neyrofibrillary tangles. Values, unless otherwise expressed, are 
means + SDs. No significant differences between groups were observed. 
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Table 4.—Neuropathologic Changes in the Locus Ceruleus in Major Depression 
Associated With Primary Dementia * 


Depression Absent Depression Present P Value 
Neuronal loss 1.00 + 1.23 1.64 + 2.06 


t .25 
Extraneuronal pigment 3.40 + 2.34 4.05 + 1.40 .12 
.12 


Astrocytosis 3.86 + 2.14 4.79 + 1.53 
Cells with NFT 1.55 + 2.46 3.07 + 4.03 .12 
Cells with LB 0.05 + 0.21 1.14 + 3.51 
Composite score 9.86 + 6.45 15.14 + 5.84 





*NFT indicates neurofibrillary tangles; and LB, Lewy bodies. Values, unless otherwise expressed, are 
means + SDs. 


Table 5.—Neuropathologic Changes in the Substantia Nigra in Major Depression 
Associated With Primary Dementia” 


Depression Absent Depression Present P Value 
0.15 + 0.49 
4.00 + 2.05 
3.70 + 2.03 
0.80 + 1.06 
0.65 + 2.08 


9.30 + 5.27 


0.50 + 0.85 .09 
4.80 + 0.79 

4.80 + 1.03 

6.20 + 9.72 

2.00 = 4.83 

17.30 + 11.75 


Neuronal loss 
External pigment 
Astrocytosis 
Cells with NFT 
Cells with LB 
Composite score 





*NFT indicates neurofibrillary tangles; and LB, Lewy bodies. Values, unless otherwise expressed, are 
means + SDs. 


Table 6.—Logistic Regression Models Predicting Major Depression From 
Neuropathologic Features of Pigmented Nuclei* 


Locus Ceruleus Substantia Nigra Combined 
Model Model Model 


Age, y 0.00 (1.00) 0.01 (.91) 0.05 (.83) 


Locus ceruleus 
Neuronal loss 


Extraneuronal pigment 
Astrocytosis 

Cells with NFT 

Cells with LB 


Substantia nigra 
Neuronal loss 


Extraneuronal pigment 
Astrocytosis 

Cells with NFT 

Cells with LB 


Sensitivity, % 50 60 90 
Specificity, % 84 84 95 
Goodness of fit —14.11 — 13.37 —3.89 


Comparison to 
combined model 


0.36 (.55) 
1.10 (.29) 
0.00 (1.00) 
4.21 (.04)t 
7.46 (.008)t 


1.61 (.20) 
0.32 (.57) 
0.38 (.54) 
3.12 (.08) 
3.88 (.04)t 


0.49 (.48) 
0.69 (.41) 
0.40 (.53) 
6.45 (.01)t 
1.36 (.24) 


0.05 (.82) 
0.00 (1.00) 
0.03 (.86) 
14.79 (<.001)t 
0.99 (.32) 





10.22 (<.001)t 9.48 (<.001)t 


* x? values (df = 1) are presented with corresponding P values in parentheses. NFT indicates neurofibrillary 
tangles; and LB, Lewy bodies. 
tStatistically significant x? values. 


nucleus basalis, as previously described.” 
The averages determined for these five 
regions served as a global index of the 
density of SP and NFT. Morphometric 
analysis of the locus ceruleus and substan- 
tia nigra was performed by a single neuro- 
pathologist (J.M.), while counts of SP and 
NFT were made by two neuropathologists. 
For the five variables describing cytopa- 
thologic features of the locus ceruleus and 
substantia nigra, the Pearson correlation 


1184 Arch Neurol—Vol 45, Nov 1988 


coefficients for repeated-rater reliability 
were .90 or greater. Estimates of repeated- 
rater and interrater reliability for counts 
of SP and NFT were also high and have 
been previously published.” 


Statistical Analysis 


Since it was not known whether the data 
were normally distributed, mean values 
were compared using the Mann-Whitney- 
Wilcoxon rank sum test, and relationships 


between pairs of variables were explored 
using the Spearman rank correlation coef- 
ficient. One-way tests of significance were 
employed for those univariate comparisons 
in which a particular effect was expected 
or hypothesized a priori. To simultaneous- 
ly control for the effects of multiple vari- 
ables, logistic regression models were 
determined that best predicted the pres- 
ence of major depression from the follow- 
ing: (1) age at death and the five variables 
describing the pathologic features of the 
locus ceruleus; (2) age at death and the five 
variables describing the pathologic fea- 
tures of the substantia nigra; and (3) age at 
death and the ten variables describing the 
pathologic features of these pigmented 
nuclei.” So that the resulting models could 
be compared, logistic regressions were per- 
formed using only the 29 demented cases 
for which slides of the locus ceruleus and 
substantia nigra were available. Sensitivi- 
ty and specificity were caleulated for each 
model. The models employing either the 
loeus cereleus or the substantia nigra vari- 
ables were compared with the combined 
model for goodness of fit.” 


RESULTS 
Neuropathologic Diagnoses and Major 
Depression 


As shown in Table 1, Alzheimer’s 
disease was the most common neuro- 
pathologic diagnosis in the patients 
with primary dementia examined (30/ 
37, 81% ). The next most common neu- 
ropathologic diagnoses. Parkinson’s 
disease and multiple infarction, 
occurred in seven patients (19%) and 
five patients (14%), respectively. 
Lewy bodies were observed in five of 
the seven patients with Parkinson’s 
disease and in all five of these 
patients, neuropathologic criteria for 
Alzheimer’s disease were also met. 
Concurrent diagnoses of major de- 
pression were common, affecting 14 
(39% ) of the 37 demented patients in 
the study. The spectra of neuropatho- 
logic diagnoses for the patients with 
or without major depression were 
similar. 


Clinical and Neuropathologic Correlates 
of Primary Dementia 


The clinical and neuropathologic 
characteristics of the patients with 
primary dementia were compared 
with a control group of seven elderly 
controls who were similar in sex ratio 
and age at death, but who had no 
history of dementia (Table 2). The 
mean age (+SD) at onset and dura- 
tion of symptoms of dementia in the 
former group were 66.9 + 9.0 years 
and 6.5 + 3.4 years, respectively. Pri- 
mary dementia was associated with 
significant increases in the mean den- 
sities of SP and NFT in the cerebro- 
cortex and nucleus basalis, as well asa 
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significant decrease in mean brain 
weight. 

The loci cerulei of the demented 
group were also characterized by sig- 
nificantly more pathologic changes, 
including neuronal loss, extraneuron- 
al pigment, astrocytosis, and neurons 
containing NFT. While only the loci 
cerulei from the demented group 
included neurens containing LB, the 
increase in mean number of these 
neurons did net reach statistical sig- 
nificance. These pathologic changes 
were reflected by an approximate 
threefold imerease in the mean com- 
posite score reflecting overall patho- 
logic changes in the locus ceruleus. 

The substantiae nigrae from the 
demented group included significant- 
ly moreneurons containing NFT than 
the contro! group. None of the remain- 
ing substantia nigra variables dif- 
fered significantly between these 
groups, although all showed trends 
toward inereased pathologic changes 
associated with dementia. Moreover, 
neuronal less and neurons containing 
LB were only observed in the substan- 
tiae nigrae from patients with prima- 
ry dementia. These pathologic 
changes in the substantiae nigrae 
were reflected by an increase in the 
mean composite score of the demented 
group that approached statistical sig- 
nificance. 

In summary, primary dementia was 
associated with degenerative changes 
in both the locus ceruleus and the 
substantia nigra. While it has been 
suggested that neuroleptice drugs may 
have neurotoxic effects,” the ob- 
served degenerative changes in these 
nuclei were not the result of neurolep- 
tic exposure. The mean values for the 
five variables describing these nuclei 
were similar in the subgroups of 
demented patients who were (N = 20) 
or were net (N = 10) receiving treat- 
ment with neuroleptic drugs (data not 
shown). 


Clinical and Neuropathologic Correlates 
of Major Depression 


The clinical features and indexes of 
global severity for the demented 
patients with major depression were 
compared with those who were not 
clinically depressed (Table 3). The 
presence of major depression was not 
associated with a significant effect on 
sex ratio, age at onset of dementia or 
death, duratien of dementia symp- 
toms, mean density of SP or NFT, or 
mean brain weight. 

In contrast, the presence of major 
depression was selectively associated 
with increased pathologic changes in 
both the lecus ceruleus (Table 4) and 
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the substantia nigra (Table 5). All five 
variables describing pathologic 
changes showed trends toward in- 
creased degeneration in both pig- 
mented nuclei from patients with 
major depression. As a result, major 
depression was associated with signif- 
icant increases in the composite 
scores reflecting the pathologic 
changes in the locus ceruleus and sub- 
stantia nigra. 


Neuropathologic Models of Major 
Depression 


To simultaneously control for the 
effects of multiple variables, logistic 
regression analysis was performed to 
derive models that predicted the pres- 
ence of major depression from age at 
death and the ratings of the five 
pathologic features of the locus ceru- 
leus and substantia nigra (Table 6). 
Best-fitting models employing the 
data from either nucleus alone were of 
comparable sensitivity (50% to 60%) 
and specificity (84%). These findings 
indicate that the absence of signifi- 
cant degeneration in either nucleus 
was a reasonably good predictor of the 
absence of major depression, but the 
presence of significant degeneration 
in either nucleus alone was only a 
weak predictor of the presence of 
depression. Inclusion of the variables 
describing the pathologic changes in 
both pigmented nuclei resulted in a 
logistic regression model that pre- 
dicted the presence of major depres- 
sion with 90% sensitivity and 95% 
specificity. The combined model fit 
the data significantly better than the 
models employing data from either 
the locus ceruleus or substantia nigra 
alone. The variables that contributed 
significantly to the combined model 
were numbers of neurons in the locus 
ceruleus containing NFT or LB and 
numbers of neurons in the substantia 
nigra containing NFT. 


COMMENT 


Our results indicate that degenera- 
tive changes in the locus ceruleus and 
substantia nigra are associated with 
major depression in patients with pri- 
mary dementia. These findings pro- 
vide neuropathologic evidence from a 
systematic study that suggests that 
major depression may result from 
decreased function of noradrenergic 
and dopaminergic systems in the 
brain. Furthermore, the additive 
effects of degeneration in the locus 
ceruleus and substantia nigra in pre- 
dicting the development of major 
depression also provide evidence in 
support of the interaction of nor- 
adrenergic and dopaminergic mecha- 
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nisms in the development of this dis- 
order. While decreases in the numbers 
of pigmented neurons in the locus 
ceruleus or ventral tegmental area 
have been reported to be associated 
with depression in small numbers of 
patients with Alzheimer’s disease” or 
mesolimbocortical dementia, neu- 
ronal loss in the locus ceruleus or 
substantia nigra was not significantly 
associated with major depression in 
our univariate or multivariate analy- 
ses. However, trends in this direction 
were noticed. 

In the context of primary dementia, 
our study suggests that major depres- 
sion describes a clinically and patho- 
logically distinct subgroup of patients 
who have degenerative changes in the 
locus ceruleus and substantia nigra 
that are out of proportion with those 
that occur in the cerebral cortex. 
Whether there are important patho- 
genetic differences between these 
patients and those who do not develop 
major depression or whether they 
represent merely an extreme in the 
distribution of degenerative changes 
in these structures that occurs in all 
patients with primary dementia can- 
not be determined from our data. Fur- 
thermore, we cannot exclude the 
potential importance of degenerative 
changes other than those measured in 
the development of major depression 
associated with primary dementia. 
Finally, the proportion of patients 
with major depression in our study 
(14 [39%] of 37) is higher than that 
expected based on the reported 15% to 
23% estimates of the comorbidity of 
major depression and primary demen- 
tia among individuals who present for 
evaluation and treatment at geriatric 
outpatient clinics similar to ours.*’ 
This finding suggests that major 
depression may be a risk factor for 
mortality among patients with prima- 
ry dementia. 

What is the significance of our find- 
ings for the understanding of major 
depression in general? From the 
observation that a family history of 
depression seems to be more common 
in depressed patients with primary 
dementia than in patients with pri- 
mary dementia alone, it has been sug- 
gested that degenerative brain disor- 
ders may precipitate depression in 
patients who are predisposed to this 
condition.” While this is an attractive 
hypothesis, the interpretation is con- 
founded by the observation that 
depressed patients with primary 
dementia often have a history of 
major depression, a disorder that is 
itself familial,* which antedates the 
onset of dementia.*'***’ However, 
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reports of increased prevalence of 
antecedent cases of major depression 
or paranoia in patients with Alzheim- 
er’s disease and other neurodegenera- 
tive disorders do suggest that behav- 
ioral disorders may antedate the 
onset of dementia by years.™* There- 
fore, a small proportion of the cases of 
idiopathic major depression may 
result from underlying neurodegener- 
ative disorders. 

Idiopathic major depression is like- 
ly to arise from a variety of neuro- 
chemical and perhaps neuroanatomic 
derangements that are more subtle 
than the degenerative changes ob- 
served in our population. However, 
the study of major depression in pri- 
mary dementia may provide insight 
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into the more common idiopathic 
forms. For example, most current 
hypotheses ef the neurochemical 
underpinnings of major depression 
employ only single neurotransmitter 
systems.'*!**" Instead, our data sug- 
gest that coexisting abnormalities of 
multiple neurotransmitter systems 
may be required for the emergence of 
the typical syndrome of major depres- 
sion. The spectrum and magnitude of 
the neurochemical derangements may 
be reflected in the types and severity 
of symptoms that result. From the 
perspective of this model, it may not 
be surprising that the antidepressant 
medications im current usage have 
multiple pharmacologic activities,“ 
and the mode! suggests that pharma- 
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Personality Alterations in Dementia 
of the Alzheimer Type 


Sara Petry, MD; Jeffrey L. Cummings, MD; Mary Ann Hill, PhD; Jill Shapira, RN, MN 


@ Personality alterations in dementia 
of the Alzheimer type (DAT) are common 
but have received little systematic or 
quantitative investigation. In this study, 
changes in personality in patients with 
DAT were eompared with those of nonde- 
mented retirees using a personality inven- 
tory. The inventory used information 
obtained from each subject’s spouse. No 
personalitychanges were identified in the 
contro! subjects when pre- and post- 
retirement inventory scores were com- 
pared, whereas patients with DAT had 
highly significant alterations on 12 of the 
13 inventory items. The results demon- 
Strate that patients with DAT become 
more passive, more coarse, and less 
spontaneous as a result of the disease. 
Personality changes are a consistent part 
of the clinicalsyndrome of DAT and occur 
eerily in the course of the disease. 

(Arch Neuro/ 1988;45: 1187-1190) 


[)ementia of the Alzheimer type 

(DAT) produces a multidimen- 
sicnal behavioral syndrome including 
alterations im language, memory, 
abstraction, visuospatial ability, and 
overt behavier.':? Changes in intellec- 
tual function have been extensively 
studied using structured neuropsy- 
chelogical techniques, but personality 
changes have-received little systemat- 
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ic investigation. Assessment of per- 
sonality in demented patients 
presents unusual methodologic prob- 
lems. Self-report inventories cannot 
be used in patients whose insight, 
judgment, and memory are impaired. 
Changes in personality after onset of 
a dementia might be related to pre- 
morbid personality style and demen- 
tia severity could be expected to influ- 
ence the severity of personality alter- 
ations. Finally, aging itself might 
produce important behavioral 
changes that could be mistakenly 
ascribed to a disease process. We 
describe the results of a study of 
personality alterations in DAT that 
attempted to take these factors into 
account. The changes of personality of 
30 patients with DAT before and after 
disease onset were compared with 
those of 30 healthy aged controls 
before and after retirement using a 
standardized inventory completed by 
the participants’ spouses. 


SUBJECTS AND METHODS 


Thirty patients with DAT were compared 
with 30 normal control subjects using a 
personality inventory. The inventory was 
originally applied by Brooks and McKinlay’ 
to patients with head injury and was shown 
to be sensitive to behavioral alterations 
produced by brain dysfunction as well as to 
changes in behavior as brain function var- 
ies. The inventory consists of 18 pairs of 
adjectives that characterize the extremes 
of a behavioral dimension (Figs 1 and 2). 
The pairs were as follows: down to earth/ 
out of touch, relies on others/does things 
himself, mature/childish, listless/enthusi- 
astic, stable/changeable, unreasonable/ 
reasonable, energetic/lifeless, unhappy/ 
happy, affectionate/cold, cruel/kind, irri- 
table/easygoing, generous/mean, fond of 
company/dislikes company, talkative/qui- 
et, sensitive/insensitive, quick-tempered/ 
even-tempered, excitable/calm, and rash/ 
cautious. The spouse was read each pair and 
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asked to judge where the subject’s demean- 
or fell on a five-point scale varying from —2 
to +2, on which zero was regarded as 
neutral. After completion of the inventory 
with regard to the mate’s current behavior, 
the spouse then reanswered the same ques- 
tions with regard to the patient’s personal- 
ity prior to the appearance of any symp- 
toms of DAT or, in the case of the control 
subjects, prior to retirement. 

Patients with DAT met Diagnostic and 
Statistical Manual of Mental Disorders 
(DSM-IIT)* criteria for primary degenera- 
tive dementia and National Institute of 
Neurological and Communicative Disor- 
ders and Stroke-Alzheimer’s Disease and 
Related Disorders Association’ criteria for 
probable DAT. None of the patients had an 
active systemic illness, none met DSM-III 
criteria for a major affective episode, and 
all had Hachinski Ischemia Seale scores‘ of 
four or less. Thorough clinical and labora- 
tory evaluations excluded toxic, metabolic, 
and infectious causes of dementia. Com- 
puted tomographic scans of the patients 
with DAT revealed cerebral atrophy with- 
out evidence of vascular infarctions or 
other pathologic changes. The severity of 
dementia was quantitated using the Mini- 
Mental State Examination (MMSE).’ The 
patients were all men attending an outpa- 
tient dementia clinic or hospitalized on 
neurobehavior or geriatric psychiatry 
units. In each case, the informant was the 
patient’s wife. 

The control subjects were mentally 
healthy retired men who were actively 
participating in community organizations 
and who agreed to participate in the pro- 
ject after being contacted by the investiga- 
tors. The inventory questions were di- 
rected to the subjects’ wives. Neither the 
subjects nor their wives considered the 
healthy participants to have memory or 
intellectual disturbances. 

Statistical analyses were earried out 
using BMDP Statistical Software (BMDP, 
Los Angeles).* Application to patients with 
DAT was a novel use of the inventory and 
results for each item and for each preon- 
set/postonset change were studied individ- 
ually and with multivariate analyses. Two 
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Fig 1.—Mean change (+ 1 SD) in behavior after onset of dementia of Alzheimer type (DAT) or after retirement of control subjects. Changes of two 
thirds of subjects fall within interval indicated by horizontal bars. D indicates mean score for patients with DAT; and C, mean for control 


subjects. 


sample t tests were used to compare preon- 
set/postonset change scores, and one-sam- 
ple ¢ tests (program 3D) were employed to 
determine if the average change scores for 
the control subjects differed from zero. A 
Bonferroni correction was applied to the 
significance levels to adjust for the multi- 
plicity of t tests. Thus, in reports involving 
the 18 preonset/postonset change scores, 
the probability was less than .0006 before 
it was reported as significant at the .01 
level. 

Discriminant analysis (BMDP program 
7M) was used for multivariate analysis of 
preonset/postonset changes. This program 
enters variables one at a time in an order 
that maximizes group separation and 
allows identification of those items on 
which the groups differ most. To deter- 
mine if the patients with DAT and control 
subjects could be separated using the 
inventory results when their known clini- 
cal diagnosis was ignored, a k-means clus- 
ter analysis was performed starting with a 
single sample of all subjects. 


RESULTS 


The mean ages of the patients and 
subjects did not differ (patients with 
DAT, 71.17 years; control subjects, 
71.30 years; P = .95). The age ranges 
of the two groups were also similar: 53 
to 88 years for the patients with DAT 
and 58 to 83 years for the control 
group. Mean MMSE score for the 
patients with DAT was 10.9 (SD, 8.1; 
range, 0 to 28). 
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The inventory identified marked 
changes in most measured behavioral 
dimensions following the onset of 
DAT. None of the change scores for 
the control subjects differed signifi- 
cantly from zero. Patients with DAT 
had significantly greater changes on 
12 items: they were more out of touch, 
less self-reliant, less mature, less 
enthusiastic, less stable, more unrea- 
sonable, more lifeless, more unhappy, 
less affectionate, less kind, more irri- 
table, and less generous after the 
onset of DAT (P <.01 for all after 
making the Bonferroni adjustment). 
The change scores for the patients 
with DAT and controls are shown in 
Fig 1. The figure is arranged to indi- 
cate a change from the behavior state 
on the right to that described on the 
left; the items are arranged in 
decreasing order of significance as 
determined by two-sample t tests; the 
items above the dashed lines are sig- 
nificant at the .01 level (after adjust- 
ing for multiple testing). After the 
onset of illness the average score for 
the patients with DAT decreased 
more than two scale points for the 
first three items (out of touch, relies 
on others, and childish); decreased 
almost two seale units for the next 
two items (listless and changeable); 
and decreased more than 112 units for 
items 6 through 8 (unreasonable, life- 


less, and unhappy). The direction of 
change was the same for all patients 
with DAT. There was no significant 
change on six inventory items, includ- 
ing fondness of company, talkative- 
ness, sensitivity, temper, excitability, 
and cautiousness. 

Excitability was the only inventory 
item to significantly correlate with 
the MMSE score (P < .0001): the more 
severely demented patients were more 
likely to be excitable. There was a 
trend for the more impaired patients 
to be more unhappy (P =.03) and 
more childish (P = .07). 

Stepwise discriminate analysis us- 
ing a jack-knifed classification re- 
vealed that with two measures of per- 
sonality change (“relies on self” and 
“down to earth”), 96.7% of partici- 
pants could be correctly assigned to 
their diagnostic group. One hundred 
percent of normal control subjects 
and 93.3% of patients with DAT were 
accurately identified. Similarly, a k- 
means cluster analysis correctly clas- 
sified all normal control subjects and 
27 of 30 patients with DAT. Thus, the 
inventory was capable of distinguish- 
ing patients with DAT from normal 
control subjects with acceptable accu- 
racy independently of any other infor- 
mation regarding diagnosis or integ- 
rity of intellectual function. 

Prior to the onset of their disease, 


Dementia of the Alzheimer Type— Petry et al 


~ = 


Qut of Touch 
Relies on Others 
Childish 

Listless 
Changeable 
Unreasonable 





Controls 






Irritable poe! ae fam! > Got Easygoing 

Mean D Generous 
Dislikes Company n° a Bae! o Led Fond of Company 
Quiet e PER [ ) Talkative 
Insensitive į D Sensitive 
Quick-tempered eee EDA Fik Tk Even-Tempered 
Exeitable .C Calm 

Rash ~ io end an 7 Cautious 


Patients With DAT 


D Down-to-earth 
D Does Things Himself 
EPR ae Mature 
D Enthusiastic 
D Stable 
D Reasonable 
SS SSS 
D Energetic 
— ies! *: ODD 
~~ DO Affectionate 


















Kind 









Fig 2.—Personality characteristics before retirement of nondemented participants and prior to onset of disease in patients with dementia of 
Alzheimertype (DAT). Values for two thirds of subjects fall within interval shown by lines on either side of letter; D indicates mean score for patients 
with DAT; and C, mean for control subjects. 


patients with DAT were gauged to be 
significantly more happy, less irrita- 
ble, and more fond of company than 
the control subjects before retirement 
(Fig 2). Although significant, the 
magnitude of these differences was 
small, censisting of one scale unit or 
less. The items that differed in the 
predisease/preretirement states were 
not those that changed most markedly 
after the enset of DAT, and the post- 
onset/postretirement differences are 
not merely an exaggeration of pre- 
morbid differences. 


COMMENT 


These results indicate that person- 
ality changes occur in DAT and the 
alterations distinguish patients with 
DAT from control subjects of the 
same age. Nondiseased retirees had no 
measurabie personality changes on 
the behavioral inventory used, where- 
as all patients with DAT had marked 
alterations and could be distinguished 
from control subjects on the basis of 
their inventory profiles. Excitability 
was the only inventory item showing a 
significant correlation with dementia 
severity. The direction of change in 
the personality dimensions investi- 
gated was uniform in the patients 
with DY'L 

There have been few systematic 
investigations of the personality 
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changes of DAT. Seltzer and Sherwin’ 
noted that apathy, irritability, bellig- 
erence, anxiety, and depressive symp- 
toms were present in nearly all the 
patients with DAT they studied, and 
Cummings and Benson? included 
indifference as one of ten cardinal 
features of a DAT diagnostic invento- 
ry. Rubin and coworkers,'*"' using the 
dementia scale of Blessed et al.'? found 
personality alterations in 75% `of 
patients with mild DAT and demon- 
strated that such changes became 
more common as the disease pro- 
gressed. Passivity was the most fre- 
quently encountered alteration, and 
aggressive and self-centered behav- 
ioral symptoms were also observed. 
In the current study, the principal 
behavioral changes noted in the 
patients with DAT by their spouses 
included coarsened and immature 
behavior as well as loss of energy and 
enthusiasm. The patients’ wives 
reported in interviews that their hus- 
bands no longer participated in deci- 
sions or showed interest in family 
concerns even when their intellectual 
losses were not prohibitive. One 
spouse described her situation as one 
of being “emotionally widowed.” The 
findings derived from the inventory 
support the observations of Rubin et 
al'°"' of increased passivity in DAT. 
The absence of correlation between 
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dementia severity and personality 
change in most measured dimensions 
indicates that the behavioral changes 
cannot be attributed entirely to 
declining intellectual function. More- 
over, alterations in the behavioral 
profile were reported by spouses of 
patients with minimal dementia, sug- 
gesting that personality changes are 
among the earliest manifestations of 
the illness. The correlation between 
deteriorating mental state and in- 
creasing excitability may reflect the 
resistiveness and combativeness that 
occur in the later stages of DAT. 

The behavioral changes observed 
were similar from case to case. The 
uniformity of direction of change of 
behavior indicates that the altera- 
tions are not primarily a release of 
premorbid personality traits but rep- 
resent a uniform behavioral profile 
produced by the illness. 

Reactive behavioral alterations oc- 
cur in patients with chronic illnesses 
but are unlikely to account for the 
changes noted in the patients with 
DAT. These individuals were often 
unaware that they suffered from a 
brain disorder, and they manifested 
few depressive symptoms. The lack of 
correlation with severity of intellectu- 
al loss also suggests that the personal- 
ity changes were not in response to 
declining mental function. In addi- 
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tion, the observed changes in person- 
ality differ from those reported in 
other chronic neurologic illnesses 
such as Parkinson’s disease," pro- 
gressive supranuclear palsy,’ epilep- 
sy, * posttraumatic encephalopathy,’ 
Pick’s disease,! and multi-infarct 
dementia.” 

One previous study used the same 
inventory as that applied in the cur- 
rent investigation. Brooks and McKin- 
lay’ developed the inventory, assessed 
patients with posttraumatic encepha- 
lopathy, and found that relatives 
identified changes in 14 of the 18 
inventory items. Compared with the 
patients with DAT in the present 
study, patients with traumatic brain 
injury were more quick-tempered, less 
fond of company, and less excitable. 
These attributes may reflect the fron- 
tal lobe damage that commonly occurs 
with head trauma.””' The differences 
between patients with DAT and those 
with posttraumatic encephalopathy 
identified with the same assessment 
tool emphasize that the changes may 
be regarded as disease-specific. 

The topography of pathologic 
changes as well as the neurochemical 
alterations of DAT may contribute to 
the observed personality changes. The 
most abundant neuropathologic alter- 
ations involve the medial temporal 
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lobes and the parietal and frontal 
association cortices.” The behavioral 
patterns noted on the inventory may 
be related to the indifference induced 
by frontal convexity dysfunction,” the 
anosognosia and denial of illness that 
occurs with parietal lobe disorders,” 
or the placidity noted in patients with 
bilateral medial temporal lobe abnor- 
malities.” The nucleus basalis of 
Meynert, a cholinergic basal forebrain 
structure, is also atrophic in DAT.” 
This nuclear mass is poised between 
the limbic system and the neocortex 
and its loss might be expected to 
disconnect the two, resulting in loss of 
motivation and enthusiasm.” Acetyl- 
choline, the principal transmitter 
affected in DAT,” has psychotropic 
effects, and its involvement may also 
have consequences in the personality 
domain.” Thus, several of the patho- 
logic alterations of DAT may contrib- 
ute to the observed personality 
changes. 

Our results revealed that, as judged 
by their spouses, the baseline person- 
ality characteristics of the two study 
populations differed in a few dimen- 
sions. Spouses of patients with DAT 
judged their husbands to be more 
endowed with such positive features 
as being more easygoing, more happy, 
and more social prior to the onset of 
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disease. There are several potential 
explanations for these observations. 
Most likely, distortion of recall occurs 
in wives required to adjust to the 
chronic, disabling, terminal illness of 
their spouse. Alternatively, it is possi- 
ble that the premorbid personality of 
potential victims of DAT entails 
behavioral markers identified by the 
personality inventory. 

The findings of the current study 
indicate that the personality altera- 
tions noted in DAT are an integral 
part of the clinical syndrome. Like the 
intellectual deterioration, they reflect 
the structural and functional altera- 
tions produced by the disease process. 
The changes in personality may cause 
great distress to families and caregiv- 
ers and anticipation of these behav- 
ioral alterations may reduce tension 
and improve the quality of life for 
both the patients with DAT and the 
patient’s family.*°*! 
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Complex Partial Seizures 
Correlation of Clinical and Metabolic Features 


Mark D. Holmes, MD; Kathy Kelly, MA; William H. Theodore, MD 


è We compared metabolic patterns on 
18F-2-deoxyglucose positron emission 
tomography (PET) with closed circuit tele- 
vision and simultaneous electroencepha- 
lographiec ictal recordings of complex par- 
tial seizures in 48 patients. Closed circuit 
television and electroencephalographic 
data and PET scans were scored by 
“blinded” raters. Of the 48 patients, 26 
had unilateral temporal; three, frontal; 
ten, ipsilateral frontotemporal; one, front- 
Ooparietal; and five, temporoparietal 
hypometabolism; and three had wide- 
spread hysometabolism affecting frontal, 
temporal, and parietal lobes. Patients 
with fronal hypometabolism alone had 
shorter ictal and pcstictal durations, but 
involvemeat of multiple regions was asso- 
ciated with prolonged seizures. Auras 
were more likely to be present in patients 
with temperal hypometabolism alone, but 
an initia! motionless stare did not distin- 
guish this group. However, other metabol- 
ic patterns did not predict specific ictal 
clinical features. Vocalizations (formed or 
unformed) were not more closely associ- 
ated with frontal involvement. When 
hypometasolism is multilobar, it may be 
difficult tomise PET to distinguish between 
complex partial seizures of frontal and 
temporai erigin. 

(Arch Neurol 1983;45:1191-1193) 
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The advent of intensive monitoring 
with closed circuit television and 
simultaneous electroencephalography 
(CCTV/EEG) has proved to be invalu- 
able in delineating the clinical fea- 
tures of complex partial seizures 
(CPSs).'° Correlation of clinical and 
electrographic features has led to sug- 
gestions that characteristic clinical 
patterns identify regions of temporal 
lobe seizure onset, and may be used to 
predict surgical results.** It has been 
more difficult to identify clinical fea- 
tures “diagnostic” of frontal lobe 
foci.*'° The difficulty of exact localiza- 
tion in the frontal lobes, as well as 
confusion between clinical seizures 
associated with frontal and temporal 
lobe foci, may lead to unfavorable 
surgical outcomes.!!"4 
Positron emission tomography 
(PET) has shown that patients with 
CPSs have regions of decreased inter- 
ictal glucose metabolism and blood 
flow that may be either localized to 
the region of, or more widespread 
than, the EEG epileptic focus.'*”! Dur- 
ing seizures, spread of metabolic acti- 
vation to additional brain regions may 
occur.'”'*?! In patients with regions of 
physiologic dysfunction distinct from 
the apparent region of seizure origin, 
it is possible that ictal clinical fea- 
tures may be due not to activation of 
the focus itself but to related regions 
of “nonepileptic” dysfunctional brain. 
Detailed comparisons of PET scans 
and clinical features of CPSs have not 
been reported, to our knowledge, and 
in this study we attempted to investi- 
gate the relation of PET results to 
clinical ictal patterns in patients with 
CPSs. We also studied the ability of 
PET to identify frontal lobe foci. 
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PATIENTS AND METHODS 


Forty-eight patients with CPSs were 
studied with CCTV/EEG and PET. One to 
eight seizures were recorded for each 
patient. A technician was present during 
each recording, to assess rapidity of return 
of alertness and to assure accurate timing 
of ictal and postictal duration.? Clinical 
features analyzed included seizure dura- 
tion, the presence or absence of an aura, an 
initial motionless phase, pattern of auto- 
matic behavior, vocalization, changes in 
tone, head nodding, head turning, and clon- 
ic activity. 

Positron emission temography was per- 
formed 30 minutes after injection of 5 mCi 
of 18F-2-deoxyglucose by methods de- 
scribed previously, on either a single slice 
tomograph (ECAT 2) or a four detector 
ring tomograph (Neuropet)."* Patients 
were taking phenytoin sodium and/or car- 
bamazepine at the time of PET scan. Due 
to the small number of patients who had 
seizures during the fluorodeoxyglucose 
uptake phase, only interictal scans were 
analyzed. For metabolic rate measure- 
ment, symmetrical circular regions of 
interest were placed in selected anatomic 
regions, including frontal, temporal, pari- 
etal, and occipital lobes.” In a previous 
study, Theodore et al? found that mean 
metabolic asymmetry in normal controls 
was 5% + 4% for frontal lobes and 7% + 
5% for temporal lobes. In the present 
study, patient regions were judged hypo- 
metabolic when metabolic rates were at 
least 15% below contralateral tissue on 
two contiguous frontal slices or 20% on 
temporal slices. Only patients with at least 
one lateralized hypometabolic region were 
included. Because of the 20% SD of normal 
values across control populations, and the 
possible effect of antiepileptic drugs, bilat- 
eral symmetrical hypometabolic regions 
were not identified in any of the patients in 
this study.” Current PET techniques make 
distinction of purely mesial temporal 
hypometabolism difficult, especially on 
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low-resolution scanners. We did not 
attempt to distinguish mesial from lateral 
temporal hypometabolism in this study. 
Since only 12 patients had lesions on com- 
puted tomographic scanning (CT) or mag- 
netic resonance imaging (MRI), we did not 
attempt to correlate the results of these 
tests with clinical ictal features. 

Both CCTV/EEG and PET results were 
scored by “blinded” raters. A patient was 
judged to have a clinical seizure feature if 
it occurred in any of the recorded seizures. 
To avoid the problem of varying numbers 
of recorded seizures, mean durations were 
calculated across all patients within each 
metabolic group. 


RESULTS 


Of the 48 patients studied, 26 had 
unilateral temporal; three, frontal; 
ten, ipsilateral frontotemporal; one, 
frontoparietal; and five, temporopar- 
ietal hypometabolism; and three had 
widespread hypometabolism affecting 
ipsilateral frontal, temporal, and 
parietal lobes. Patients with frontal 
involvement alone had a shorter mean 
seizure duration than did those with 
purely temporal hypometabolism (31 
vs 61 s). Mean ictal duration in 
patients with frontotemporal hypo- 
metabolism was 87 s. Patients with a 
single hypometabolic region had a 
mean ictal duration of 55 s, while 
those with two or more regions 
involved had a duration of 98 s 
(t= 1.74; 1>P>.05). Pure frontal 
hypometabolism was associated with 
a short duration of postictal confu- 
sion, compared with temporal hypo- 
metabolism (21 + 7 s vs 251 + 180 s; 
P < .01). However, patients with mul- 
tiple hypometabolic regions did not 
have prolonged postictal periods com- 
pared with those with single regions. 
Twenty-four of the 48 patients had an 
aura (18 of 26 with temporal hypome- 
tabolism alone) (x? = 8.35; P<.01). 
An initial motionless stare was 
present in 18 patients; four had a 
pause after the onset of automatic 
behavior. Ten of 26 patients with 
purely temporal involvement and 
eight of 22 with extratemporal 
involvement had an initial lapse. 
Twelve of 17 with frontal hypometa- 
bolism and 26 of 31 without had orofa- 
cial automatisms. These differences 
were not significant. The pattern of 
other ictal phenomena did not predict 
specific metabolic abnormalities. Not 
enough generalized tonoclonic sei- 
zures were observed on videotape to 
study the relative incidence of “rapid 
secondary generalization.” Two of 
three patients with frontal hypome- 
tabolism alone, four of 26 with purely 
temporal hypometabolism, and three 
of ten with frontotemporal metabolic 
abnormalities had a history of com- 
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plex partial status epilepticus. 
Twenty-nine patients had epilepti- 
form discharges localized either by 
intraoperative electrocorticography 
(ECOG) or by long-term subdural 
electrode recording (SDER). Agree- 
ment between PET and SDER/ECOG 
localization was excellent in patients 
with purely temporal hypometabo- 
lism: only one of 18 who had surgery 
had less than a 75% reduction in 
seizure frequency two years after 
temporal lobectomy. Eight patients 
with frontotemporal hypometabolism 
had SDER. Electroencephalographic 
discharges appeared to be confined to 
temporal lobe in four patients, but 
two were unimproved after surgery. 
None of the three patients with purely 
frontal hypometabolism had SDER. 


COMMENT 


Our findings suggest that patterns 
of fluorodeoxyglucose utilization do 
not delineate clear clinical subtypes of 
CPSs. Many clinical features, such as 
an inital phase of motionless staring, 
orofacial and extremity automatisms, 
and formed and unformed vocaliza- 
tion, were observed to occur in 
patients with diverse metabolic pat- 
terns. Longer seizure duration may be 
indicative of the presence of more 
than one hypometabolic region. Fron- 
tal hypometabolism in a small group 
of patients was associated with a 
short ictal and postictal duration, two 
features thought characteristic of 
frontal lobe epileptic foci. An aura 
was significantly more likely to occur 
in patients with hypometabolism 
restricted to one temporal lobe. 

Clinicoanatomic analyses of CPSs 
have been based primarily on electro- 
physiologic data.'** Delgado-Escueta 
et al! and Delgado-Escueta and 
Walsh* suggested that an initial 
motionless stare followed by orofacial 
automatisms or other perseverating 
motor activities (type 1 CPSs) pre- 
dicted attacks originating in the ante- 
rior temporal lobe. Other investiga- 
tors found that CPSs of frontal lobe 
origin may be identified by ictal 
events that include more bizarre or 
complex automatisms (such as bipedal 
activity, vocalization, or genital 
manipulation), and brief, frequent 
attacks, with a short postictal 
phase.*”"*?5 While some investiga- 
tors have suggested that patients with 
type 1 CPSs have a better outcome 
after temporal lobectomy, others have 
not been able to confirm this finding, 
or to show an association of specific 
ictal behavior patterns with frontal 
lobe seizure onset.*"*?*?’ Bancaud et 
al? thought that only vertiginous, 


olfactory, and elementary auditory 
hallucinations had localizing value. 
Wieser? used multivariant analysis to 
distinguish five electroclinical pat- 
terns, based on characteristic clus- 
ters of clinical manifestations, includ- 
ing temporolimbic, temporal polar, 
frontobasal-cingulate, opercular, and 
posterotemporal neocortical. Never- 
theless, no single clinical seizure fea- 
ture was specific for a particular sei- 
zure type, and ictal clinical patterns 
were not reliable localizing data.’ 

Abou-Khalil et al” found a similar 
proportion of patients with fronto- 
temporal, and purely temporal hy- 
pometabolism. Focal hypometabolic 
regions usually had a local cerebral 
metabolic rate for glucose utilization 
within 2 SDs of normal control values, 
but could be identified reliably by the 
degree of metabolic asymmetry. 
Abou-Khalil and colleagues noted no 
correlation between PET results and 
clinical data, including “type of par- 
tial seizure,” although a detailed anal- 
ysis was not presented. Investigators 
using oxygen 15 to determine cerebral 
blood flow and oxygen metabolism 
also found multiple regions of involve- 
ment outside the region of the tempo- 
ral EEG focus.” 

There may be particular difficulties 
in using neuroimaging studies to iden- 
tify frontal lobe foci. Multiple hypo- 
metabolic regions occur more fre- 
quently in patients with frontal rath- 
er than temporal hypometabolism. 
Structural abnormalities on CT or 
MRI scan may not predict the precise 
localization of epileptic foci.**° The 
presence or absence of CT lesions did 
not predict surgical success after 
resection of foci identified by EEG, 
even though the structural lesions 
were not completely removed.” A 
recent report suggested that the loca- 
tion of frontal CT lesions was only 
predicted by seizure type when “sup- 
plementary motor” seizures were 
present.” Patients with frontal abnor- 
malities on CT/MRI may have addi- 
tional regions of temporal hypome- 
tabolism on PET; structural imaging 
studies should be used with caution in 
identifying epileptogenic foci for pos- 
sible resection. Frontal foci are often 
associated with rapid generalization 
of clinical seizures and epileptiform 
discharges.” It is uncertain whether 
the multiple hypometabolic regions 
detected in these patients are related 
to the rapid spread, or refiect distinct 
epileptogenic foci. In the latter case, 
patients with frontotemporal hypo- 
metabolism whose EEGs show frontal 
discharges alone would still not be 
good surgical candidates. 


Complex Partial Seizures—Holmes et al 


The presence of extratemporal PET 
abnormalities in patients with tempo- 
ral EEG foei may have clinical signif- 
icance. Unresected extratemporal foci 
were a peor prognostic factor in 
patients with CPSs.” Preliminary 
Gata suggest that failure to find a 
single well-defined hypometabolic 
region on PET may predict persistent 
seizures after temporal lobectomy.” 
Patients with temporal EEG dis- 
charges whose PET scans show fron- 
tal hypometabolism, for example, may 
not be goed surgical candidates. 

In this study we used PET data 
from interictal scans. Thus, the 
regions of kypometabolism we identi- 
fied may not be identical with the 
regions responsible for electroclinical 
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seizure manifestations. Moreover, the 
limited resolution of PET and the 
partial volume effect may obscure fine 
details of regional metabolic patterns. 
However, Wieser’ found that as sei- 
zures progressed to involve additional 
brain regions, all types developed sim- 
ilar clinical patterns. Thus, due to the 
variable spread of activation during 
ictal PET scans, the region of interic- 
tal, rather than ictal, PET abnormali- 
ty might be more closely associated 
with the clinical characteristics of the 
region of seizure onset. Nevertheless, 
the presence of multiple regions of 
hypometabolism in many of the 
patients may be responsible for the 
failure to find correlations with spe- 
cific clinical patterns. Ictal phenome- 
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Slowing of Cognitive Processing in Progressive 


Supranuclear Palsy 


A Comparison With Parkinson’s Disease 


Bruno Dubois, MD; Bernard Pillon, PhD; Francoise Legault, MS; Yves Agid, MD, PhD; Francois Lhermitte, MD 


@ To investigate central processing 
time in patients with progressive supranu- 
clear palsy and Parkinson’s disease, reac- 
tion times were measured using tasks 
with different levels of cognitive complex- 
ity but with the same motor response. In 
patients with Parkinson’s disease, the 
additional central processing time re- 
quired for more complex situations was 
no different from that in control subjects, 
suggesting that cognitive aspects of the 
reaction time procedures tested were 
possibly too simple to reveal a slowing of 
thought processes in these patients. Con- 
versely, the central processing time was 
increased in patients with progressive 
supranuclear palsy compared with both 
Parkinson’s disease and contro! subjects. 
The increase was associated with impair- 
ment in frontal lobe test performance. 
These results confirm that a slowing of 
central processing is a prominent feature 
of the cognitive disturbances of progres- 
sive supranuclear palsy and, furthermore, 
suggest that this slowing may be related 
to striatofrontal dysfunction. 

(Arch Neurol 1988;45:1194-1199) 


ognitive disorders have been 
described in degenerative diseases 
of the central nervous system involv- 
ing primarily the basal ganglia, such 
as Parkinson’s disease (PD)!? and pro- 
gressive supranuclear palsy (PSP).*° 
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A slowing of thought processes may 
be an essential feature of the cogni- 
tive disturbance observed in these dis- 
eases.™ This phenomenon has long 
been recognized’ and has been 
described by terms such as bradyph- 
renia! or psychic akinesia.’ The actu- 
al existence of this cognitive slowing 
remains to be proven, however, large- 
ly because of the difficulty in separat- 
ing the purely cognitive component 
from the overall slowing. Results 
from procedures that test reaction 
time (RT), even allowing for better 
control of motor parameters, are con- 
troversial. An increase of scanning 
time for elements held in short-term 
memory has been demonstrated in 
older parkinsonian patients.'' Rogers 
et al’? found that both movement time 
and matching time were increased in 
30 newly diagnosed patients with PD, 
although the prolongation of match- 
ing time just failed to achieve statisti- 
cal significance. Conversely, some 
authors were unable to show any 
selective impairment of central pro- 
cessing in patients with PD compared 
with control subjects since the differ- 
ence between choice and simple reac- 
tion time was similar in both 
groups." Hence, 60 years after the 
initial description of bradyphrenia, 
and despite advances in the tech- 
niques available, the following ques- 
tions remain unanswered: Does a 
slowing of thought processes exist in 
PD and what are the neuronal circuits 
contributing to its occurrence? 

A possible explanation for this dif- 


ficulty is that PD may not be the best 
model for the study of cognitive slow- 
ing, perhaps because cognitive slow- 
ing in this condition is too limited 
when compared with motor slowing. 
Furthermore, cerebral neuronal loss 
is moderate, and mainly restricted to 
the nigrostriatal dopaminergic sys- 
tem, which is believed to be essen- 
tially implicated in motor dysfunc- 
tion.'* Cognitive slowing might be best 
investigated in PSP, since a slowing of 
thought processes has been described 
as a prominent feature of this dis- 
ease, which differs from PD both in 
the existence of an additional neuro- 
nal loss within the basal ganglia and 
the upper brain stem” and in the 
severity of frontal lobe-like symp- 
toms.** 

This study evaluated central pro- 
cessing time in patients with PSP 
compared with patients with PD and 
control subjects. The protocol was 
designed using RT procedures that 
allowed the analysis of central pro- 
cessing time in experiments with dif- 
ferent levels of cognitive complexity. 


SUBJECTS, MATERIALS, AND METHODS 
Subjects 


Twenty control subjects without any his- 
tory of neurologic or psychiatric disorders, 
33 patients with idiopathic PD (mean 
duration, 8.7 + 1.2 years), and ten patients 
suffering from PSP (mean duration, 3.9 + 
0.9 years) were studied. The three groups 
were matched for age (control subjects, 
63 + 1.3 years; PD, 60.4 + 1.5 years; and 
PSP, 66.5 + 2.6 years) and education (con- 
trol subjects, 11.6 + 1.1 years; PD, 10.7 + 
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Table 1.—Neuropsychologic Characteristics of 20 Control Subjects, 33 Patients With 
Parkinson's Disease and Ten Patients With Progressive Supranuclear Palsy 





Control Progressive Supranuclear 















Subjects Parkinson’s Disease Palsy 
intellectual and memory 
functions 

Verbal tests 39.0 + 2.8 30.1 + 1.9? 23.3 + 2.6t 
Progressive — 

matrices 47 32.0 + 0.6 25.9 + 1.2¢ 23.9 + 1.65f 
Wechsler 

memory 68.0 + 2.1 65.0 + 2.72 46.1 + 3.6f 
Instrumental 

activity 69.7 + 0.1 65.7 + 1.4 65.5 + 1.1t 
Detesioration 

index 2.2 + 0.9 174 £ 






Depressien score 


Montgomery and 
Asberg 


depression 

rating scale 

Frontaliicbelike function 
Wisconsin card 









3.5 + 0.7 14.0 + 1.3f 11.8 





















*P < .02 when compared with control subjects. 
tP < .001 when compared with control subjects. 
+P < .01 whenscompared with control subjects. 
§P < .05 whemcompared with control subjects. 


sorting test 14.8 + 1.9 9.3 + 1.5§ 2.4 + 1.3+|| 
Verbel fluency — 9.5 + 0.2 7.9 + 0.4¢ 4.5 + 0.4tf 
Graphic series — 10.0 +0 6.9 + 0.7° 3.8 + 1.64|| 
Imitation behavior 40+0 2.8 + 0.3t 0.4 + 0.4tf 
Prehension 
bemaevior | 40+0 3.3 + 0.2§ 2.0 + 0O.5t# 
Utilization behavior 4.0+0 40+0 3.2 + 0.4§# 
Inertia | 40+0 3.0 + 0.2¢ 1.1+ 
Indifference 40+0 3.6 + 0.2 oe = 
Frontaléscore 53.7 + 1.8 40.7 + 2.5¢ 18.2 + 
15-Objects test (s) 6.0 + 0.8§ + 











||P < .05ewnen compared with patients with Parkinson's disease (PD). 


TP < .003 when compared with patients with PD. 
#P < .01 when compared with patients with PD. 


1.2 years; and PSP, 10 + 1.4 years). All 
patients with PD were treated with levodo- 
pa (daily dose, 559 + 53 mg; duration, 
6.0 + 0.8 years) plus a peripheral levodo- 
pa-decarboxylase inhibitor. Bromocriptine 
was added in 14 cases (daily dose, 32 + 5 
mg), trihexyphenidyl in six (daily dose, 
7+2 mg), and procyclidine in one. 
Patients with severe motor disability, 
visual disorders, and mental confusion had 
been excluded. All patients with probable 
PSP met the following criteria: (1) pro- 
gressive course of the disease; (2) extra- 
pyramidal signs with axial rigidity 
(marked in two cases); (3) gait disorders 
with unpredictable falls; (4) vertical oph- 
thalmoplegia sparing oculocephalic re- 
flexes; and (5) no evidence of focal lesion on 
clinical examination or computed tomo- 
graphic scan. In addition, horizontal gaze 
was affeeted in eight cases, markedly in 
two. A severe frontal lobe-like symptom- 
atology was observed in all patients (Table 
1). Preheasion and imitation behavior was 
found in all but one patient. Response to 
levodopa was absent in seven cases, poor in 
one, and impossible to assess with certain- 
ty in two. One patient was receiving’ levo- 
dopa therapy (200 mg daily). The electro- 
eneephalogram was normal or insignifi- 
cantly impaired in all patients. Computed 


Arch Neurcl—Vol 45, Nov 1988 


t 


tomographic scans were normal in eight 
cases, with cortical atrophy in two. In the 
four cases where it was studied, polygraph- 
ic recording was suggestive of PSP (re- 
duced total and rapid eye movement sleep 
time; presence of microsaccades in hori- 
zontal gaze when awake).'* A motor evalu- 
ation was available in six patients with 
PSP. There was no significant difference 
between patients with PD and PSP for 
Hoehn and Yahr staging”? (PD, 2.6 + 0.1; 
PSP, 3 + 0.2), basal parkinsonism score 
assessed using the modified Columbia rat- 
ing scale” (PD, 27.9 + 1.8; PSP, 28.2 + 
4.2), and akinesia (PD, 2.0 + 0.2; PSP, 
1.8 + 0.5), and rigidity (PD, 1.7 + 0.1; PSP, 
1.6 + 0.4) estimated on the dominant hand 
and scored from 0 to 4. All the patients 
were able to undergo complete neuropsy- 
chologic examination and perform fully 
the RT experiments. 


Neuropsychologic Tests 


Intellectual and memory function was 
evaluated with the following tests: verbal 
tests from the Wechsler Adult Intelligence 
Scale (digit span, similarities, arithmetic 
tests), a visuospatial task (Raven 47 col- 
ored Progressive Matrices, PM47), and the 
Wechsler memory scale. Raw scores were 


used for statistical analysis. A deteriora- 
tion index‘ was calculated to compare the 
scores obtained with the expected perfor- 
mance of the patient according to his age 
and educational level.” Specific linguistic 
and gestural activities were studied by the 
naming of objects, dictation of a sentence, 
calculation, execution of symbolic gestures, 
and the copying of a cube. Depression was 
evaluated with the Montgomery and 
Asberg depression rating scale.” Tests sen- 
sitive to frontal lobe disorders were added 
to these standard tests: revised version of 
the Wisconsin card sorting test (CST), 
tests of verbal fluency (word-list genera- 
tion tests),* and graphic series.” Prehen- 
sion, imitation, and utilization behaviors 
that have been shown to be associated with 
frontal lobe dysfunction*® were analyzed. A 
“frontal” score was defined as the sum of 
the scores for each cognitive and behavior- 
al test believed to be sensitive to frontal 
dysfunction (worse score, 0; optimal score, 
60) (Table 1). The 15-objects test, a visual 
discrimination task consisting of the iden- 
tification of 15 superimposed images,” was 
used for clinical assessment of cognitive 
slowing. 


Reaction Time Procedures 


Subjects were seated in a comfortable 
chair 50 cm from a microcomputer screen 
(25 X 19 cm) with the response apparatus 
in their dominant hand. The motor 
response was the same for each task to 
minimize the motor component, and con- 
sisted of a finger press. Subjects were 
asked to press the button as quickly as 
possible when the appropriate stimulus 
appeared. The RT procedure was divided 
into two successive sessions. 

Experiment 1: One-Square Experiment.— 
Experiment 1 consisted of two different RT 
tasks with one square of 3.53.5 cm 
appearing in the middle of the screen. 
Reaction time was measured by the follow- 
ing computer-controlled paradigm. In the 
first part of the experiment, the response 
stimulus was a red square that remained 
on the screen until the patient responded 
(maximum, 1500 ms). A timer started with 
the appearance of the square and stopped 
when the button was pressed. The stimulus 
occurred every 1500 ms. After a ten-trial 
training session, the RT was measured for 
60 successive trials. The mean response 
time, calculated from these 60 trials, was 
considered as an index of the subject’s RT 
with predicted response, ie, in a situation 
where no choice had to be made. 

In the second part of the experiment, the 
schedule was the same but the color of the 
square would differ (blue, white, green, 
red) with each color appearing in an unpre- 
dictable randomized pattern. The session 
lasted four minutes and the patient had to 
press only when the square was red. This 
color was programmed to appear ten times 
per minute. Responses longer than 1000 ms 
were not taken into account. The mean 
response time was considered as an index 
of the subject’s RT with unpredicted 
response, ie, a situation where the subject 
had to make the decision to answer or not 
as a function of the analysis of the square. 
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The difference between unpredicted and 
predicted response RT, ie, the additional 
central processing time needed for making 
the decision, was called decision time. 

Experiment 2: Multiple-Square Experi- 
ment.—This experiment consisted of two 
different RT tasks of four minutes each 
with the same motor response. In the 
two-square task, two horizontally placed 
squares appeared simultaneously on the 
screen. The squares might alternatively be 
red, blue, green, or white and they would 
differ at each presentation. The size of the 
squares was similar to those of experiment 
1. Each square was separated from the 
other by a distance of 1.2 cm. The subject 
had to respond only for the following com- 
bination: red on the left and green on the 
right. This combination appeared in an 
unpredictable and randomized pattern at a 
rate of ten per minute. The rate of presen- 
tation of the pertinent stimulus was 33%. 

In the three-square task, the same rule 
had to be applied (red next to green) 
whatever the position of the third square 
(red, green...red, green). Before each 
task, the patient was allowed to practice 
until he could give five consecutive correct 
responses. Responses longer than 1400 ms 
were excluded. The difference between the 
response time in the three- and two- 
square tasks, ie, the additional central pro- 
cessing time needed for analyzing the more 
complex situation, was called analysis 
time. 


Statistical Analysis 


Statistical analysis was performed with 
analysis of variance, Student’s ¢ test, linear 
correlations, Spearman rank correlations, 
discriminant analysis, and principal com- 
ponent analysis, using the BioMathematic 
Department Program from the University 
of California (Los Angeles). 


RESULTS 
Neuropsychologic Performances 
(Table 1) 


Intellectual and memory perfor- 
mance was mildly impaired when 
compared with control subjects. The 
scores of patients with PSP were no 
different from those of patients with 
PD for Wechsler memory and verbal 
tests, PM47, instrumental activity, 
and deterioration index. The depres- 
sion score was higher for patients 
with PD and PSP than for control 
subjects. The performance in tests 
assumed to assess frontal lobe func- 
tion was significantly lower in 
patients with PD and PSP when com- 
pared with control subjects, and in 
patients with PSP when compared 
with patients with PD. The difference 
between the PSP and PD groups was 
significant for each frontal test. 
` Prehension and utilization behavior 
was shown by discriminant analysis 
to be the most powerful among all 
motor and neuropsychologic items for 
distinguishing control subjects, and 
patients with PD and PSP. 
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Table 2.—Reaction Time Procedures”* 


Control 
Subjects 


Experiment 1: Square tasks 
Predicted response 


Unpredicted response 
Decision time 
Experiment 2: Multiple-square tasks 
2-Square task 
3-Square task 
Analysis time 


292 + 16 
408 = 16 
116 = 14 


607 = 22 
712 + 26 
106 = 14 





*Response times are expressed in milliseconds. 
+P < .01 when compared with contro! subjects. 
+P < .001 when compared with control subjects. 


Progressive 
Supranuclear Palsy 


Parkinson's 
Disease 


363 + 16t 510 + 36¢§ 
492 + 18t 679 + 39¢§ 
130 + 13 169 + 28 


706 + 23t 916 + 44+§ 
803 + 25) 1073 + 43+§ 
97 + 12 157 + 131 


§P < .001 when compared with patients with Parkinson’s disease. 


||P < .02 when compared with control subjects. 
1P < .05 when cempared with control subjects. 


#P < .05 when compared with patients with Parkinson's disease. 


Reaction Time Procedures 


Experiment 1: One-Square Experiment 
(Table 2).—Response time with pre- 
dicted response and with unpredicted 
response was significantly increased 
in patients with PD compared with 
control subjects, and in patients with 
PSP compared with both control sub- 
jects and patients with PD. Addition- 
al central processing time required 
for the unpredicted response (ie, deci- 
sion time) was increased in patients 
with PSP as compared with control 
subjects, but the difference just failed 
to achieve statistical significance (P, 
.056). The mean number of errors (re- 
sponse to inappropriate stimuli) was 
not different among control subjects 
(0.44 + 0.13), patients with PD 
(0.44 + 0.18), and patients with PSP 
(0.80 + 0.21) for one-square experi- 
ment with unpredicted response. 

Experiment 2: Multiple-Square Exper- 
iment (Table 2).—The response time for 
two- and three-square tasks was sig- 
nificantly increased in patients with 
PD compared with control subjects, 
and in patients with PSP compared 
with both control subjects and 
patients with PD. The additional cen- 
tral processing time required for the 
three-square task (ie, analysis time) 
was significantly increased in pa- 
tients with PSP compared with con- 
trol subjects and patients with PD. 
The mean number of responses to 
inappropriate stimuli was not differ- 
ent among control subjects, patients 
with PD and PSP for the two-square 
task (1.39 + 0.34, 1.13 + 0.25, 1.20 + 
0.59, respectively) and for the three- 
square task (0.83 + 0.22, 0.72 + 0.19, 
1.50 + 0.50, respectively). 


Principal Component Analysis 


A principal component analysis, 
including neuropsychologic (Table 1) 


and RT (Table 2) performances in 
patients with PSP revealed a princi- 
pal factor, accounting for 43% of the 
variance, which was composed of 
unpredicted response (0.79), two- 
square (0.94), and three-square (0.90) 
RT, graphic series (0.92), and the fron- 
tal score (0.58). Intellectual impair- 
ment appeared as a second factor, 
accounting for 18% of the variance, 
and consisted of deterioration index 
(0.96), verbal tests (0.85), PM47 (0.68), 
and memory tests (0.68). 


Correlation Analysis (Table 3) 


Correlation analyses were perform- 
ed between response times in experi- 
ments 1 and 2 and motor and neuro- 
psychologic parameters listed in 
Tables 1 and 2 for both patients with 
PD and PSP. 

In PD, both one-square and multi- 
ple-square RT correlated with several 
motor items: decision time with aki- 
nesia, and three-square task perfor- 
mance with basal parkinsonism score 
and akinesia. Only multiple-square 
RT correlated with frontal items 
(frontal and Wisconsin CST scores). 
No correlation was found with other 
neuropsychologiec scores listed in 
Table 1. 

In the PSP group, unpredicted 
response RT, decision time, and two- 
and three-square RT each correlated 
significantly with some of the motor 
items: basal parkinsonian score, aki- 
nesia, and rigidity. A correlation 
could be established between the per- 
formance in several frontal tests and 
RT: frontal score with unpredicted 
response and two-square RT; Wiscon- 
sin CST performance with predicted 
and unpredicted response RT; and 
graphic series with unpredicted two- 
and three-square RT. No correlation 
was found between the mean number 
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"P< .05: 
tP < .02. 





Table 3.—Correlations Between Response Times and Motor and Neuropsychologic Items 
for Soth Patients With Parkinson’s Disease and Progressive Supranuclear Palsy 


Wisconsin 
Frontal Card Sorting Graphic 
Basal Score Akinesia Rigidity Score Test Series 
Parkinson's disease (n = 33) 
Experment 1 
Predicted response —0.04 —0.07 -—0.15 -0.09 —0.15 0.08 
Unpredicted response 0.31 0.30 0.06 -—0.29 —0.33 —0.01 
Decision time 0.30 0.37 ° 0.22 —0.21 —0.23 —0.08 
Expemment 2: 
2-Sguare task 0.31 0.27 0.10 —0.39° —0.45t =0.11 
3-Sguare task 0.37° 0.41t 0.20 -0.34° ~—0.37° —0.07 
Anetysis time 0.12 0.27 0.08  —0.04 0.01 0.06 
Progressive Supranuclear Palsy (n = 10) 
Experment 1 
Predicted responset —0.01 —0.22 —0.26 -0.43 —0.66t —0.47 
Unpredicted response+ 0.72 0.81° 0.77 ~-0.61° =0 Qf —0.82§ 
Decision timet 0.78 0.93§ 0.92§ —0.28 —0.11 —0.52 
Experiment 2* 
2 Square task+ 0.81° 0.96§ 0.95§ -—-0.61° —0.28 —0.88§ 
3 Square task+ 0.76 0.99§ 0.99§ —0.57 —0.41 —0.80§ 
Aneiysis timet 0.01 0.07 0.13 0.19 —0.38 0.33 































¢indicates correlations with motor items for six patients. 


§P < .01. 


of respenses to inappropriate stimuli 
and any of the frontal test perfor- 
mances or other neuropsychologic 
seores. 


COMMENT 


This study showed a significant 
increase of overall RT in patients with 
PD and PSP compared with control 
subjects in tasks with predicted and 
unpredicied responses, and in two- 
and three-square tasks. The signifi- 
cant increase in response time in sim- 
ple RT with predicted response in 
patients with PD emphasizes the 
importaneceof motor slowing in delay- 
ing respense time. This result is in 
accordanee with the delayed RT previ- 
ously reported in PD"! that is 
assumed to result mainly from a slow- 
ing of mevement execution or brady- 
kinesia.‘“’ Conversely, little is known 
about RT in PSP. Posner et al” report- 
ed a delayed response in a visual test 
of targetaletection used to investigate 
“covert erienting” mechanisms that 
involve central attention systems. In 
our study, the increase in overall RT 
found in patients with PSP was sig- 
nificantly greater than that of 
patients with PD for all tasks (Table 
2). As motor disability and akinesia 
were similar in patients with PD and 
PSP, nenmotor components involved 
in PSP may explain a part of the 
increase of response time in simple 


The aim of this study was to focus 


on the speed of central processing and 
to work out whether or not a cognitive 
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slowing was associated with motor 
retardation in prolonging response 
times. An attempt to separate motor 
and cognitive components was made 
by comparing tasks requiring the 
Same motor responses, ie, the same 
movement time, but with a different 
level of cognitive complexity. The dif- 
ference in response times for complex 
vs simpler tasks was taken as a mea- 
sure of the speed of cognitive process- 
ing. Experiment 1 focused on the deci- 
sional aspect of central processing: in 
the first part of experiment 1, deci- 
sional aspects were reduced to a mini- 
mum since each stimulus was perti- 
nent and its appearance was predict- 
able (every 1500 ms); in the second 
part of experiment 1, responses were 
unpredictable and patients had to 
draw from perceptual analysis, the 
decision whether to go or not to go. 
The response time of control subjects 
was significantly longer in the task 
with unpredicted responses (Table 2), 
confirming that an additional time 
(decision time) was needed to respond. 
In experiment 1 there was probably no 
thought processing required since, as 
suggested by Bloxham et al,” “virtual- 
ly no information has to be processed 
in RT with one choice,” “the response 
(being) prepared in advance.” For 
these authors,*® “speed information 
processing would be better investigat- 
ed by comparing, for example, two 
choices with four choices.” In line 
with this concept, the purpose of 
experiment 2 was to investigate the 
cognitive aspects of central process- 


ing. The experiment required a multi- 
ple-step analysis: evaluation of the 
color of each square, comparison of 
their concordance with the rule (left- 
red, right-green), and decision to 
respond. The overall response times of 
control subjects were significantly 
longer in the three-square task com- 
pared with the two-square task, sug- 
gesting that the distracting effect of 
the presence of the third square made 
the analysis longer and the task more 
complex. This additional central pro- 
cessing time was, therefore, called 
analysis time. 

In patients with PD, decision time 
was no different from that of control 
subjects (Table 2). There was, howev- 
er, a tendency for a slight but not 
significant shortening of analysis 
time (Table 2). This result is in agree- 
ment with the observation of a short- 
er difference between choice and sim- 
ple reaction time in patients with PD 
compared with control subjects." 
There is no reason why the cognitive 
component of choice reaction time 
should be shortened in patients with 
PD. Instead, as suggested by Brown 
and Marsden," it might be “distribut- 
ed between the initiation time and the 
increased movement time phases of 


the response.” Whatever the explana- 


tion, the absence of cognitive slowing, 
as measured by RT procedures, in 
patients with PD was probably not 
explained by the long-term levodopa 
therapy: (1) no slowing of cognitive 
components has been observed after 
interruption of levodopa treatment, 
although overall reaction times were 
shown to be increased’; and (2) cogni- 
tive slowing, assessed using a visual 
discrimination task, was not improved 
by levodopa.” The lack of cognitive 
slowing revealed by RT experi- 
ments'*** and this study is at vari- 
ance with that shown with clinical’ 
and neuropsychologic”” approaches. 
This discordance may be due to the 
fact that cognitive aspects of RT pro- 
cedures are too simple for patients 
with PD who usually exhibit cognitive 
dysfunction only for complex situa- 
tions requiring competition between 
different rules (Wisconsin CST), and 
the maintenance or the shifting of a 
mental set.?3!* 

In patients with PSP decision time 
was increased, although the differ- 
ence from control subjects did not 
reach significance (P = .056), proba- 
bly because of the small size of the 
sample (n= 10) (Table 2). Analysis 
time was significantly increased in 
these patients compared with both 
control subjects and patients with PD 
(Table 2). This slowing in central pro- 
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cessing may result partly from non- 
specific factors such as depression. 
Indeed, a cognitive slowing has been 
described in patients with primary 
depressive illness,’ and the patients 
with PSP studied here were slightly 
depressed compared with control sub- 
jects (Table 1). However, their depres- 
sion scores were low and no different 
from parkinsonian scores, suggesting 
that associated affective disorders 
were not responsible for the specific 
slowing in PSP. The increase in RT 
might also result from the oculomotor 
impairment characteristic of the dis- 
ease,” but this could not be the case in 
experiment 1, since here ocular motil- 
ity could play no part. Oculomotor 
disorders might have contributed to 
the augmentation of response times in 
experiment 2 with the multiple- 
square tasks. For this reason squares 
presented on the screen were small 
enough to be included in a field of 
vision markedly smaller than that for 
foveal vision (7° vs 10°) and were 
disposed horizontally, as horizontal 
gaze movement is less impaired in 
PSP. One patient had a complete oph- 
thalmoplegia, but the response times 
in the two- and three-square tasks 
were, respectively, the second and the 
third within the group of patients 
with PSP, indicating no strong influ- 
ence of eye movements in these tasks. 
A specific visuoperceptual deficit can 
be proposed as a cause of the delay in 
response time. A visuospatial impair- 
ment has been reported in other basal 
ganglia disorders such as PD,* but 
recent evidence suggests that these 
perceptual disturbances do not result 
from a specific cognitive disorder." 
Finally, we cannot exclude the possi- 
bility that the increased RT found in 
patients with PSP results from a 
decreased level of attention as in all 
procedures that require concentration 
on a stimulus and as rapid as possible 
a response. In favor of this interpreta- 
tion is the fact that attention has been 
reported to be disrupted in PSP.” 
Similarly, a relation between bra- 
dyphrenia and impairment of atten- 
tion has also been stressed in PD.” 
In seeking to explain the mecha- 
nisms that might be implicated in the 
slowing of cognitive processing de- 
scribed in PSP, correlations have been 
made between the various RT mea- 
sured and motor performance. Deci- 
sion time in patients with PSP corre- 
lated strongly with motor but not 
with frontal items, as was also, but to 
a lesser extent, the case for patients 
with PD (Table 3). If we assume that 
motor disability results from dysfunc- 
tion of the basal ganglia, this suggests 
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that the increase in decision time (to 
go or not to go) is related to the 
functioning of these latter structures. 
Such an hypothesis is in line with the 
observation that behavioral experi- 
ments requiring a “go-no go” choice 
are disturbed after lesions of the stri- 
atum in animals.* In experiment 2, no 
correlation was observed between 
analysis time and the various neuro- 
psychologic and motor parameters 
tested, possibly because the difference 
in complexity between the qualita- 
tively similar two- and three-square 
tasks was insufficient. However, for 
both patients with PD and PSP, two- 
and three-square tasks correlated 
with several motor and neuropsycho- 
logic items, suggesting that these 
multiple-square performances were 
dependent on the functioning of both 
the basal ganglia and the frontal 
lobes. Such an interpretation is not 
unexpected since the latter experi- 
ment demands an analysis of the con- 
cordance between the actual visual 
stimulus and a rule previously 
learned, a cognitive process that is 
thought to be under the control of the 
frontal lobes. Further support for the 
role of frontal dysfunction in causmg 
the cognitive slowing of PSP is pro- 
vided by the following results: (1) as 
revealed by the principal component 
analysis, unpredicted response, two- 
and three-square RT, were related 
only to frontal items (frontal score, 
graphic series) and not to any other 
motor or neuropsychologic parame- 
ters; and (2) patients with PSP were 
different from patients with PD 
mainly in the severity of frontal dys- 
function since their performance was 
significantly lower in each of the fron- 
tal tasks (Table 1). Conversely, motor 
disability and intellectual impairment 
were of the same magnitude in both 
groups of patients. 

The fact that decision time corre- 
lated with motor items, and multiple- 
square RT with motor and neuropsy- 
chologic parameters gives weight to 
the hypothesis that cognitive slowing 
may consist of two major components: 
one being a slowness in decision mak- 
ing, essentially related to dysfunction 
in the basal ganglia and the other a 
slowing of thought processes that 
would mainly result from frontal dys- 
function. The discussion about wheth- 
er to call the former psychic akinesia’ 
and the latter bradyphrenia’ is a ques- 
tion of semantics only. But on the 
other hand, it is important that the 
relative contributions of the basal 
ganglia and frontal lobes to cognitive 
slowing be further elucidated. 

Finally, why was a cognitive slow- 


ing observed in patients with PSP but 
not in patients with PD? The two 
diseases have in common a marked 
nigrostriatal dopaminergic denerva- 
tion” in the absence of significant 
cortical lesions. Progressive supranu- 
clear palsy is characterized, in addi- 
tion, by severe damage of the striato- 
pallidal complex,***’ ie, the main out- 
put of the basal ganglia to the frontal 
lobes.*! In keeping with the above neu- 
ropsychologic framework, both the 
sharp neuronal loss in the basal gan- 
glia and the consequent “frontal deaf- 
ferentation” may explain the severity 
of the cognitive slowing in the disease. 
In PD the selective degeneration of 
the dopaminergic nigrostriatal tract 
is responsible for a striatal dysfunc- 
tion resulting only in the disruption 
of the motor striatal output without 
significant involvement of the striatal 
output to the prefrontal cortex. This 
interpretation is compatible with the 
more limited frontal symptoms** (Ta- 
ble 1) and the lack of cognitive slowing 
revealed in simple tasks, such as RT 
procedures in patients with PD. 


We thank Dominique Lebrigand for technical 
help in computer programming, and Alain Plos- 
ka for statistical advice. 
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Transient Tic Disorder and the 
Spectrum of Tourette’s Syndrome 


Roger Kurlan, MD; Jill Behr, RN, MS; Louis Medved, MD; Peter Como, PhD 


@ Transient tic disorder (TTD) has not 
generally been considered part of the 
spectrum of Tourette’s syndrome (TS). 
We studied a large kindred affected by TS 
and identified two family members with 
TTD who are very likely obligate carriers 
of the TS gene. Our observations indicate 
that TTD is a possible expression of the 
TS gene and that individuals with TTD 
may transmit TS to their offspring. 

(Arch Neurol 1988;45: 1200-1201) 


(Gilles de la Tourette’s syndrome 

(TS) is characterized by autoso- 
mal dominant transmission with 
incomplete and sex-specific pene- 
trance and variable expression.' The 
clinical spectrum of TS has not been 
clearly defined. For example, al- 
though chronic multiple motor and 
vocal tics are usually the most promi- 
nent features of the illness and repre- 
sent the symptoms on which the diag- 
nosis is presently based, recent 
studies suggest that certain associ- 
ated behavioral disorders, such as 
obsessive-compulsive disorder’? and 
attention deficit and hyperactivity 
disorder, may be alternative expres- 
sions for this genetic disorder.** Clini- 
eal criteria for the diagnosis of TS 
include the presence of multiple motor 
and vocal tics with a duration of more 
than one year.’ Chronic tic‘ disorder 
(CTD) (motor or vocal) differs from 
TS by the presence of motor or vocal 
tics, but not both, and has generally 
been considered to represent a milder 
manifestation of the same illness.‘ 
However, transient tic disorder 
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(TTD), which differs from both TS 
and CTD by the presence of motor or 
vocal tics with a duration of less than 
one year, has net generally been con- 
sidered to represent expression of a 
TS gene.‘ 

We directly evaluated 193 members 
of a large Canadian Mennonite kin- 
dred affected by TS and identified 73 
subjects with TS or CTD.‘ In addition, 
we diagnosed TTD in two family 
members. Analysis of the family pedi- 
gree indicates that both subjects with 
TTD are very likely carriers of the TS 
gene. 


CASE REPORTS 


Case 1.—A 19-year-old woman had expe- 
rienced frequent repetitive throat clearing 


and eye blinking episodes at age 9 years, 
(Figure, pedigree A, subject I[4). She was 
seen by a local physician who diagnosed a 
“nervous condition.” The symptoms were 
confirmed by the physician and by several 
other family members. Her symptoms 
resolved after several months (less than 
one year) and have not reappeared. She has 
experienced no other tics and has no evi- 
dence of obsessive-compulsive disorder, 
attention deficit and hyperactivity disor- 
der, or other behavioral disorders. This 
subject’s father (I1) and brother (II2) have 
TS, and two other siblings (I1 and II3) 
have CTD. There are nine unaffected sib- 
lings. 

CASE 2.—A 35-year-old man had experi- 
enced frequent head jerking episodes (as if 
he were trying to get the hair out of his 
eyes) at age 12 years (Figure, pedigree B, 
subject II1). A nervous condition was diag- 


Two nuclear family segments (A and B) of the large Canadian Mennonite kindred previously 


described.® 


W Tourette's Syndrome 
Chronic Tic Disorder 
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nosed by his local physician, and the symp- 
tom resolved spontaneously over several 
months (less than one year). The symp- 
toms were confirmed by the physician and 
by several other family members. No other 
tics or behavioral disorders occurred. This 
subject's father (I1) is affected by TS, and 
a sibling (113) has CTD. Five siblings are 
unaffected. One of the subject’s three off- 
spring (I2) has ps- 


MENT 
We have described two subjects who 


experienced motor tics, vocal tics, or 
both in childhood that prompted med- 
ical attention. In both individuals, tics 
resolved without treatment after sev- 
eral months, but in less than one year, 
thus satisfying diagnostic criteria for 
TTD. Beth patients have a parent and 
siblings.affected by TS. Subject 1 has 
at least a 50% likelihood of being a TS 
gene carrier.' Subject 2 also had a son 
with TS, indicating he is very likely an 
obligate carrier of the TS gene. 

Our observations indicate that TTD 
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is part of the clinical spectrum of TS 
and a possible expression of the TS 
gene. In two genetic studies,” family 
members with “tics in past” but not at 
the time of evaluation were observed 
in 15 of the 35 kindreds with TS 
studied. The duration of symptoms for 
these individuals was not reported. 
Other family studies of TS have not 
considered TTD, but have rather con- 
centrated on chronic tics.!7!!"3 
Transient tics are common, occur- 
ring at some time in 4% to 16% of all 
children.'*'* We identified TTD in two 
(1.0% ) of 193 subjects studied, mostly 
adult family members, and suspect 
that this lower observed incidence 
reflects that transient tics occurring 
in childhood are underreported years 
later in adulthood. Alternatively, 
many cases of tics thought to be tran- 
sient in childhood may actually mani- 
fest as a chronic condition (TS or 
CTD) when followed into adulthood. 
Our findings suggest that at least 
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some individuals with transient tics 
carry the TS gene and may thereby 
transmit the illness to their offspring. 
Although it remains unclear whether 
all tics occurring in childhood are 
genetically and etiologically related to 
TS, our observations support the view 
that TS and related tic disorders are 
much more prevalent than generally 
appreciated.!”® 

Identification of a genetic marker 
linked to TS will help clarify further 
the clinical heterogeneity of this dis- 
order.’ However, our observations 
suggest that accurate clinical diagnos- 
tic assignment for linkage studies will 
be hampered by the fact that affected 
individuals may have experienced 
only transient symptoms, perhaps 
years before clinical evaluation. 
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Orthopaedic Surgeons—dissection in small 
bones, large bones, spines, joint replacement, 
revision surgery, methylmethacrylate, polyeth- 
ylene, and biometals, Including broken stem 


Neurosurgeons—dissection skills for bone- 
work of the cranium and spine, including atten- 
tion to bioplastics and biometals applicable 

to neurosurgery. 
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ts Avenue, NW, Washington, 
extraction. 1 a0 7 ues 1600 or (800) 424-2400. 
ENROLLMENT: Fee (US$): “Surgeon $965.00; 





OR Personnel—dissection skills to become 


familiar with the applications of power instru- 
mentation; discussion of and participation in 


oin the more than 6,800 enroliees wno 


Resident $585.00 (with letter from Department 
Head); RN/ORT/Other $250.00. Make check to 
“Washington Midas Rex Symposium.” 


Mail to: Midas Rex Institute, 2929 Race Street, 
Fort Worth, TX 76111. Phone: (800) 433-7639. 


ave completed Midas Rex Hands-On Workshops. 








(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons, 1,950 OR Personnel) 


IMMEDIATE OPENING 
FOR A 
GENERAL NEUROLOGIST 


Private practice opportunity available 
immediately in East Tennessee with a 
well established neurologic practice. 
University appointment also available 
if desired. Candidate should be BE/BC 
with competence in EEG, EMG and 


evoked potentials. Compensation indi- 
vidually negotiable. Excellent benefits 
also included. There is a wide variety 
of recreational facilities available in 
the area. Please submit CV to: 


East Tennessee Neurology Clinic 
Suite 501, 
Baptist Professional Building 
Knoxville, Tennessee 37920 
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KAISER PERMANENTE 
Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking a 
board certified/eligible neurologist 
for our Raleigh Medical Offices for 
1989. Competitive salary/benefits 
including malpractice, retirement 
and shareholder opportunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coordinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 


NEUROLOGIST BC/BE 


Growing, progressive, expanding, pri- 
vate, seven (7) man neurology/ 
neurosurgical group offers outstanding 
opportunity leading to full partnership. 
Opportunity for faculty appointment 
available. Fully equipped office with 
extensive diagnostic capability—MRI, 
CT, EEG, EMG, ultrasound, evoked 
potentials, 24 hour EEG, x-ray. Lo- 
cated in metropolitan New York sub- 
urb near Manhattan and close by 
ocean resorts. Apply with CV to: 


S$. Kulick, M.D. 

CONCORD NEUROLOGICAL 
1099 Targee St. 

Staten Island, NY 10304 
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Completeness of Callosotomy Shown by 
Magnetic Resonance Imaging in the Long Term 


Joseph E. Bogen, MD; David H. Schultz, MD; Philip J. Vogel, MD 


è Six individuals who had complete 
cerebral commissurotomy for medically 
intractable epilepsy participated in a mag- 
netic resonance imaging study 20 or more 
years postoperatively. In all cases the 
compieteness of callosotomy was clearly 
demonstrable. The status of the anterior 
commissure, cut in all six, could not be 
confirmed with the same confidence. 

(Arch Neuro! 1988;45:1203-1205) 


The 1981 Nobel Prize in Medicine 

and Physiology was shared by Rog- 
er W. Sperry in large part for observa- 
tions on humans with “split-brains.”" 
These subjects had cerebral commis- 
surotomy as a treatment for other- 
wise intractable seizures.** Knowl- 
edge of their anatomic cendition 
depended on the surgical reports, 
together with the positive findings of 
the hemisphere disconnection syn- 
drome.*’? Radiologic confirmation in- 
cluding repeated computed tomo- 
graphic seanning was for many years 
unavailing, although desirable for 
several reasons, including the gradual 
emergence of increased interhemi- 
spheric communication, presumably 
extracallasal.’!*'* One of our patients 
(L.B.) has been unusually capable of 
interhemispheric communication,” 
raising the possibility, in his case 
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especially, of small callosal rem- 
nants. 

Several other series of patients 
have had similar surgery.2*** In one 
series, early magnetic resonance 
imaging (MRI) studies indicated com- 
pleteness of callosotomy.*’ But there 
have also been recent reports in which 
putatively complete callosotomy has 
been found to be incomplete." For 
the foregoing reasons, the patients 
extensively tested in Sperry’s labora- 
tory were asked to participate in an 
MRI study“; completion of callosoto- 
my was confirmed for the most part, 
although some slight question re- 
mained with respect to differentiation 
in the splenial area among choroid 
plexus, callosal remnants, or artifacts. 
When MRI improved, the patients 
were asked to return for repeated 
examinations. 


PATIENTS AND METHODS 


To date, six of our patients, including all 
of those most often psychologically tested, 
have participated in the more recent imag- 
ing project. They are N.G. (operated on 
Sept 5, 1963, at age 30 years), A.A. (oper- 
ated on Oct 14, 1964, at age 14 years), L.B. 
(operated on April 1, 1965, at age 13 years), 
R.Y. (operated on March 7, 1966, at age 43 
years), R.M. (operated on March 14, 1966, 
at age 27 years), and M.K. (operated on Oct 
18, 1967, at age 29 years). Their neurologic 
histories have been recorded in detail in 
previous publications.’°4245 

Although previously tested, the patients 
were again counseled at length on the 
procedure, including viewing of previous 
tests and watching a 44-minute explana- 
tory movie. The subjects lay supine within 
the superconducting magnet of an imager 
(Picker Vista 2055 HP) with a field 
strength of 0.5 tesla, with a small head coil. 
Inversion recovery (IR) and spin-echo (SE) 
sequences were used with a field of view of 


30 X 30 cm. Depending on patient immobil- 
ity, the matrices for IR were 192 by 256 or 
128’, and for SE, 256’. The first acquisition 
sequence was of contiguous 10-mm IR sag- 
ittal slices. The second was a T, discrimina- 
tory SE sequence of contiguous 5- or 10- 
mm coronal slices from the most anterior 
to the most posterior extent of the corpus 
callosum. The third was a T, discriminato- 
ry SE sequence of contiguous 10-mm axial 
(horizontal) slices from cerebellar tonsils 
to cerebral vertex, for demonstration of 
extracallosal regions. In several patients, 
including L.B., axial spin density sequences 
were also employed through the region of 
the anterior commissure (AC). 


RESULTS 


In all cases the corpus callosum 
appeared to be absent. This was most 
readily appreciated on the sagittal 
sections identified as midline by the 
presence of the aqueduct (Fig 1). Com- 
pleteness of the callosotomy was con- 
firmed in all cases by serial examina- 
tion of the coronal T,-weighted sec- 
tions. 

The AC was undetectable in five of 
these patients, including L.B., who 
participated in several different 
studies using a variety of planes and 
parameters. However, currently 
available techniques do not enable us 
to determine unequivocally by MRI 
the status of the AC. On the one hand, 
our inability to demonstrate AC in 
spite of a variety of imaging tech- 
niques cannot be conclusive. This is 
because AC is readily seen in only a 
fraction, about 10% to 20%, of routine 
studies. Moreover, with physician vol- 
unteers, we have not always been able 
to demonstrate the AC clearly in spite 
of repeated attempts. On the other 
hand, the 10-mm IR midline sagittal 
section suggests the presence of the 
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Midline sagittal magnetic resonance images of six patients with complete commissurotomy. 


AC in subject M.K., whose AC was 
unmistakably cut under direct vision 
(Figure, bottom right). This is proba- 
bly because of the laterad course of 
the fornicial column (anterior pillar) 
at the level of AC and the volumning 
effect inevitable with the 10-mm IR 
slice. 

At present, radiologic appraisal of 
AC remains uncertain. 
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COMMENT 


The completeness of commissural 
section in these patients is of interest 
both experimentally and therapeuti- 
cally. From the experimental point of 
view, these results are important, 
indeed indispensable, for the study of 
extracallosal communication. A prin- 
cipal interest in current testing of 


References 


anisms of the Epilepsies. Boston, Little Brown & 
Co Ine, 1969, p 439. 

9. Sperry RW, Gazzaniga MS, Bogen JE: Inter- 
hemispheric relationships: The neocortical com- 
missures: Syndromes of hemisphere discon- 
nection, in Vinken PJ, Bruyn GW (eds): Hand- 
book of Clinical Neurology. Amsterdam, Elsevier 
Science Publishers, 1969, vol 4, pp 273-290. 

10. Gazzaniga MS: The Bisected Brain. East 
Norwalk, Conn, Appleton-Century-Crofts, 1970. 

11. Bogen JE: The stabilized syndrome of 
hemisphere disconnection, in Benson DF, Zaidel 
E (eds): The Dual Brain: Hemispheric Special- 
ization in the Human. New York, Guilford Press, 
1985. 

12. Bogen JE: Physiological consequences of 
complete or partial commissural section, in 
Apuzzo MLJ (ed): Surgery of the Third Ventricle. 
Baltimore, Williams & Wilkins, 1987, pp 175- 
194. 

13. Sperry RW, Zaidel E, Zaidel D: Self recog- 
nition and social awareness in the deconnected 
minor hemisphere. Neuropsychologia 1979; 
17:153-166. 

14. Zaidel E: Concepts of cerebral dominance 


split-brain subjects is the elucidation 
of mechanisms of interhemispheric 
communication, which remain or 
become available after complete loss 
of the corpus callosum, since the great 
cerebral commissure’ probably over- 
rides to considerable extent the vari- 
ous other routes. In such recent inves- 
tigations,'*'**“* particular importance 
attaches to the certainty of commis- 
sural section being complete, as in the 
cases reported here. 

Also of interest is the reaffirmation 
of the need for callosotomy to be 
complete for appearance of the syn- 
drome of hemisphere disconnection. 
Typical disconnection effects can 
appear with naturally occurring 
lesions leaving large parts of the cor- 
pus callosum intact, whether the 
lesion is anterior” or posterior.” This 
is in marked contrast to the appear- 
ance of few if any aspects of the 
syndrome following partial (frontal) 
surgical section.: 

From the therapeutic point of view, 
the completeness of section in these 
patients underscores the need for 
postoperative continuation of anticon- 
vulsant therapy. That is, the reemer- 
gence of generalized seizures, even 
after many seizure-free years, when 
anticonvulsants were tapered off in 
several of our patients” is not attrib- 
utable to callosal remnants. On the 
other hand, it is now apparent that in 
appropriately selected patients, excel- 
lent response to anticonvulsant thera- 
py can follow callosotomy left deliber- 
ately incomplete so as to avoid much 
of the hemisphere disconnection syn- 
drome.*!*? 


Dr Bogen was supported in part by National 
Institutes of Health grant NS 20187. 


in the split brain, in Buser P, Rougeul-Buser A 
(eds): Cerebral Correlates of Conscious Experi- 
ence. Amsterdam, Elsevier Science Publishers, 
1978, pp 263-284. 

15. Bogen JE: Mental duality in the intact 
brain. Bull Clin Neurosci 1986;51:3-29. 

16. Myers JJ: Cognitive Transfer From Right 
to Left Hemisphere After Section of the Fore- 
brain Commissures, thesis. California Institute 
of Technology, Pasadena, 1984. 

17. Cronin-Golomb A: Jatrahemispheric Pro- 
cessing and Subcortical Transfer of Non-verbal 
Information in Subjects With Complete Fore- 
brain Commissurotomy, thesis. California Insti- 
tute of Technology, Pasadena, 1984. 

18. Ramachandran VS, Crorin-Golomb A, 
Myers JJ: Perception of apparent motion by 
commissurotomy patients. Nature 1986;320:358- 
359. 

19. Nebes RD: Superiority of tne minor hemi- 
sphere in commissurotomized man for the per- 
ception of part-whole relations. Cortex 1971; 
7:333-349. 

20. Milner B, Taylor L: Rizht-hemisphere 
superiority in tactile pattern recognition after 


ei MMI y RN Ae Te os: Ct een an aS RI Be ie ei a RS lies Tab i ig a Re ia Da TS, AMRIT ia n 
x z. A Z " J . rE: 5 ys J » 4 , A r "y v < A . > J 


cerebral i E for nonver- 
bal memory. Neuropsychologia 1972;10:1-15. 

21. Teng BL, Sperry RW: Interhemispheric 
interaction during simultaneous bilateral pre- 
sentation of letters or digits in commissurotom- 
wed patients. New: chologia 1973;11:131-140. 

22. Trevarthen C, rry RW: Perceptual uni- 
ty of the ambient visual field in human commis- 
surotomy patients. Brain 1973;96:547-570. 

23. Gorden HW: Right hemisphere compre- 
hension of verbs in patients with complete fore- 
brain commissurotomy: Use of the dichotic meth- 
od and manual performance. Brain Lang 1980; 
11:76-86. | 

24. Hamilton CR, Vermeire BA: Localization 
of visual functions with partially split-brain 
monkeys, in Lepore F, Ptito M, Jasper HH (eds): 
Two Hemispheres, One Brain. New York, Alan R 
Liss Inc, 1885. | 

25. Van Wagenen WP, Herren RY: Surgical 
division of commissural pathways in the corpus 
callosum: Relation to spread of an epileptic 
attack. Arch Neurol 1940;44:740-759. 

26. Joynt RJ: History of forebrain commissur- 

otomy, in Reeves AG (ed): Epilepsy and the 
Corpus Callesum. New York, Plenum Press, 
1985. 
27. Luessenhop AJ, de la Cruz TC, Fenichel 
GM: Surgicahdisconnection of the cerebral hemi- 
spheres for intractable seizures: Results in infan- 
ey and childhoed. JAMA 1970;213:1630-1636. 

28. Wilson DH, Reeves AG, Gazzaniga MS, et 
al: Cerebral ‘commissurotomy for control of 
intractable seizures. Neurology 1977;27:708-715. 

29. Harbaugh RE, Wilson DH, Reeves AG, et 
at Forebrain commissurotomy for epilepsy: 
Review of 20 censecutive cases. Acta Neurochir 
1983;68:263-275. 

30. Rayport M, Ferguson SM, Corrie WS: Out- 
comes and indications of corpus callosum section 
jor intractable seizure control. Appl Neuwrophy- 
siol 1983;46:47-51. | 

$1. Huck PR, Radvany J, Avila JO, et al: 
Anterior callesetomy in epileptics with multi- 


| 


| 


| 
Arch Neurol—Vol 45, Nov 1988 


= | 


form seizures and bilateral synchronous spike 
and wave pattern. Acta Neurochir 1980;30:127- 
135. ! 

32. Geoffroy G, Lassonde M, Delisle F, et al: 
Corpus callosotomy for control of intractable 
epilepsy in children. Newrology 1983;33:891-897. 

33. Gates JR, Leppik IE, Yap J, et al: Corpus 
callosotomy: Clinical and electroencephalograph- 
ic effects. Epilepsia 1984;25:308-316. 

34. Blume WT: Corpus callosum section for 
seizure control: Rationale and review of experi- 
mental and clinical data. Cleve Clin Q 1984; 
51:319-332. 

35. Spencer SS, Spencer DD, Williamson PD, 
et al: Corpus callosotomy for epilepsy: I. Seizure 
effects. Newrology 1988;38:19-24. 

36. Sass KJ, Spencer DD, Spencer SS, et al: 
Corpus callosotomy for epilepsy: II. Neurologic 
and neuropsychological outcome. Neurology 
1988;38:24-28. 

37. Sussman NM, Scanlon M, Garfinkle W, et 
al: Magnetic resonance imaging after corpus 
callosotomy. Neurology 1987;37:350-354. 

38. Ojemann GA: Surgical therapy for medi- 
cally intractable epilepsy. J Neuroswrg 1987; 
66:489-499. 

39. Gates JR, Mireles R, Maxwell R, et al: 
Nuclear magnetic resonance scan documentation 
of the extent of corpus callosotomy. Epilepsia 
1984;25:650-651. 

40. Gazzaniga MS, Holtzman JD, Deck MDF, 
et al: MRI assessment of human callosal surgery 
with neuropsychological correlates. Neurology 
1985;35:1763-1766. 

41. Bogen JE, Bradley WG, Kortman K: Cere- 
bral commissurotomy: Magnetic resonance imag- 
ing in the long term. Neurology 1986;36(suppl 
1):177. 

42. Bogen JE: The other side of the brain: I. 
Dysgraphia and dyscopia following cerebral com- 
missurotomy. Bull Clin Neurosci 1969;34:73-105. 

43. Bogen JE, Vogel PJ: Neurologic status in 
the long-term following cerebral commissuroto- 
my, in Michel F, Schott B (eds): Les Syndromes 


de Disconnexion Calleuse Chez l’'Homme. Lyon, 
France, Hôpital Neurologique, 1975, pp 227-251. 

44. Botez MI, Bogen JE: The grasp reflex of the 
foot and related phenomena in the absence of 
other reflex abnormalities following cerebral 
commissurotomy. Acta Neurol Scand 1976; 
54:453-463. 

45. Campbell AL, Bogen JE, Smith A: Disorga- 
nization and reorganization of cognitive and sen- 
sorimotor functions in cerebral commissuroto- 
my: Compensatory roles of the forebrain com- 
missures and cerebral hemispheres in man. 
Brain 1981;104:493-511. 

46. Holtzman JD, Sidtis JJ, Volpe BT, et al: 
Dissociation of spatial information for stimulus 
localization and the contro! of attention. Brain 
1981;104:861-872. 

47. Sergent J: Subcortical coordination of 
hemisphere activity in commissurotomized 
patients. Brain 198€;109:357-369. 

48. Zaidel E: Hemispheric monitoring, in 
Ottoson D (ed): Duality and Unity of the Brain. 
New York, Macmillan Publishing Co Inc, 1987, pp 
247-281. 

49. Geschwind N, Kaplan E: A human cerebral 
disconnection syndrome. Neurology 1962;12:675- 
685. 

50. Degos JD, Gray F, Louarn F, et al: Posteri- 
or callosal infarction: Clinicopathological corre- 
lations. Brain 1987;110:1155-1171. 

51. Gordon HW, Bogen JE, Sperry RW: 
Absence of deeonnexion syndrome in two 
patients with partial section of the neocommis- 
sures. Brain 1971;94:327-336. 

52. Bogen JE: Coneluding overview, in Reeves 
A (ed): Epilepsy and the Corpus Callosum. New 
York, Plenum Press, 1985. 

53. Wada JA: Anterior % callosal bisection: 
Comparative observations in animals and man, 
in Engel J, Ojemann GA, Luders HO, et al (eds): 
Fundamental Mechanisms of Human Brain 
Functions. New York, Raven Press, 1987. 


P 
t 


EAN SYREN 





4 
—a e 


7 N < 
arate 


1 A # 4 P ys é r a r 
Puta. OY fab i a ee eat 


eae eis 


k WA 2 T A 


Fae, i 


Ea , 
J — ee rS 


E 


ws 
POT) Gee ee Delle Ree | 





The STEAMBOAT NEUROSURGICAL SYMPOSIUM 
and MIDAS REX® INSTITUTE present 
SIMULTANEOUS NEUROSURGICAL SESSIONS 


cosponsored by 
Mayfield Neurological Institute and Department of Neurosurgery, apr f of Cincinnati Medical Center, 
Good Samaritan Hospital, The Christ Hospital 


STEAMBOAT 
NEUROSURGICAL SYMPOSIUM 
NEUROSURGICAL UPDATE: 
ADVANCES FOR A NEW DECADE 
6:30-9:00 a.m. and 4:00-6:00 p.m. daily. 
FEBRUARY 11-18, 1989 
COURSE DIRECTORS 
John M. Tew, Jr., M.D.¢ William D. Tobler, M.D. 
Thomas S. Berger, M.D. ¢ Bert H. McBride, M.D. 
FACULTY 
Thomas S. Berger, M.D. ¢ Jeffrey Brown, M.D. 
Arthur L. Day, M.D. © Theodore Kurze, M.D. 

Bert H. McBride, M.D. ¢ Stephen J. Pomeranz, M.D. 
Adolph Rosenauer, M.D. ¢ John M. Tew, Jr., M.D. 
William D. Tobler, M.D. © Thomas Tomsick, M.D. 
TUITION FEE 
$450.00 — payable with pre-registration. A $50 cancella- 
tion fee will be charged for withdrawals after January 30, 
1989. All foreign payments must be made by a draft on a 
U.S. bank. Tuition includes opening cocktail party, con- 

tinental breakfast daily and banquet for registrants. 

CREDIT 

This course is approved for 20 hours credit in Category I, 
toward the CME award in neurosurgery. 
Checks payable: Steamboat Neurosurgical Symposium. 
Mail to: Steamboat Neurosurgical Symposium, 506 Oak 
Street, Cincinnati, Ohio 45219. 
For further information, write or phone: Sheila Stuckey, 
Program Coordinator, Mayfield Neurological Institute, 
506 Oak Street, Cincinnati, Ohio 45219. Phone: 
513-221-1100 ext. 251. 


MIDAS REX HANDS-ON WORKSHOP* 
7:00 a.m. to 1:00 p.m. each day. 
FEBRUARY 13-14-15, 1989 
Monday, Tuesday, Wednesday 
“Modern Dissection Techniques of Bone, Biometals, 
Bioceramics, and Bioplastics” — (NEURO 700) 

COURSE DIRECTORS 

John M. Tew, Jr., M.D. ¢ Thomas S. 

William D. Tobler, M.D. ¢ Susan Mi 
Glen Mitchell, Ph.D. 


GUEST FACULTY 
John M. Tew, Jr., M.D. e n Tobler, M.D. 
Thomas S. Berger, M 
CONFERENCE ay rtk 
The hands-on conference is offered to familiarize sur- 
geons with state-of-the-art pneumatic instrumentation ej 
that bone working problems will be refined, nan OOA 
and fa ted. LA 


, M.D. 
Ed.D. 


FEE 
"a apa $965.00; Resident—US $585.00 (with let- 
t head); All Operating Room Person- 
a (RNIPAJORT]Other—US $250.00. Enroll by check 
and letter. All enrollments and fee payments are made 
through the Midas Rex office in Fort Worth. 


Continental breakfast each morning. Dinner discussion | 
for faculty, enrollees and guests, Feb. 14, 1989. | 


CREDITS 
CME credit; Category II, 18 hours. 
For additional information, call or write: Midas Rex 
Institute, 2929 Race Street, Fort Worth, Texas 76111. 
Phone: 800-433-7639. 


*SIMULTANEOUS MIDAS REX HANDS-ON WORKSHOP: At the request of the Steamboat Neurosurgical 
Symposium, a Midas Rex Hands-On Workshop has been scheduled which overlaps some of the Symposium. Enrollees 
in the Midas Rex Hands-On Workshop should meet the schedule of that workshop; they may attend the 
Neurosurgical Symposium at those times when there is no conflict with the Midas Rex Workshop schedule. 


JOINT FEE: For those who enroll in the Midas Rex Hands-On Workshop, there is no additional fee for participation 


SEPARATE ENROLLMENTS: A 


in the Steamboat Neurosurgical Symposium. 


separate enrollment must be sent to each course. Enclose the Midas Rex course 


fee with that enrollment; indicate on the Steamboat pia vo enrollment that you are enrolling in the 


Sheraton Steamboat Resort 
2200 Village Inn Court 


Steamboat Springs, CO 80477 
303-879-2220 © 800-325-3535 


» Midas Rex Hands-On Workshop. 
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Magnetic Resonance Imaging in Amateur Boxers 


Barry D. Jordan, MD, Robert D. Zimmerman, MD 


@ Nine amateur boxers who partici- 
pated in the 1985 and 1986 New York City 
Golden Gioves competition underwent 
detailed neurologic examinations and 
magnetic resonance (MR) scanning. All 
nine boxers were medically suspended 
secondary to a knockout or excessive 
head blows. Neurelogic examination 
results anrd MR scans were normal in all 
nine boxers. Failure to detect abnormali- 
ties on the MR scan, by neurologic exam- 
ination, or both in these amateur boxers 
may reflect several factors, including a 
small sampte size, the duration between 
their last bout and neurologic evaluation, 
and the lewer exposure to head trauma 
among amateur boxers compared with 
professionals. 

(Arch Neurol 1988;45:1207-1208) 


etie resonance (MR) imaging 
is superior to computed tomo- 
graphic (CT) scanning in the detection 
of traumatic lesions of the central 
nervous system (CNS). Magnetic reso- 
nance seans can detect extra-axial 
hematomas,' nonhemorrhagic contu- 
sions,' and isodense subdural hemato- 
mas™ im nonboxers experiencing 
closed head injury. It has also been 
suggested that MR imaging may 
detect multifocal lesions in the cere- 
bral white matter consistent with dif- 
fuse brain injury in patients following 
closed head injury.* 
The utilization ef MR imaging to 
detect brain damage in boxers has 
been limited. The majority of recent 
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studies investigating neurologic inju- 
ry in boxers has relied on CT scanning 
as the primary neurodiagnostic test. 
The efficacy of MR imaging necessi- 
tates its integration into the neuro- 
logic evaluation of the boxer. This 
preliminary study was conducted to 
determine if MR imaging could detect 
acute subclinical traumatic lesions of 
the CNS or early evidence of chronic 
neurologic injury among amateur 
boxers. 


SUBJECTS AND METHODS 
Subjects 


Nine amateur boxers who competed in 
the 1985 and 1986 New York City Golden 
Gloves competition participated in the 
study (Table). The criteria for selection 
into the study required that the boxers had 
to be medically suspended from competi- 
tive boxing for a minimum of 90 days as a 
consequence of a knockout or excessive 
head blows. Each boxer underwent a 
detailed neurologic examination and MR 
imaging. In addition, a detailed boxing 
history and neurologic history were 
obtained. Boxing histories are presented in 
the Table. The average age when the box- 
ers were examined was 23.5 years (range, 
16 to 26 years). The average duration of the 
boxing career was approximately three 
years (range, one to nine years), and the 
average number of fights per boxer was 
13.3 (range, four to 32 fights). 


Interview and Neurologic Examination 


Each boxer was administered a stan- 
dardized questionnaire that inquired about 
neurologic symptoms and boxing history. 
The boxing history included questions 
about weight division, duration of boxing 
career, win-loss record, age at the initia- 
tion of boxing career, sparring frequency, 
and prior knockouts or neurologic injury 
secondary to boxing. The neurologic exam- 
ination included a bedside mental status 
evaluation and tested cranial nerves, 
motor functioning, sensation, coordina- 
tion, and gait. 
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Magnetic resonance imaging was per- 
formed on all nine boxers within 3.5 
months after the bout that necessitated 
medical suspension (range, one week to 3.5 
months, with an average of 1.9 months). 
Scans were obtained on a 0.5-tesla MR 
imager (Technicare Corp, Cleveland). All 
patients had axial T,-weighted (repetition 
time [TR], 500 ms; echo delay [TE], 32 ms) 
and T,-weighted (TR, 2000 ms; TE, 60 and 
120 ms) scans from base to vertex. 


RESULTS 
Neurologic Evaluation 


Among the nine amateur boxers 
who were selected, three experienced 
immediate neurologic symptoms. One 
boxer (case 1) experienced nausea, 
headache, and an unsteady gait. The 
nausea and ataxia resolved spontane- 
ously, but the headache persisted for 
two days. Case 8 was knocked to the 
canvas three times. Although he was 
not knocked unconscious, he suffered 
from amnesia during the last two 
rounds. After the bout he experienced 
headache, light-headedness, and per- 
sistent neck pain. Case 9 experienced 
loss of consciousness that lasted less 
than three minutes. The remaining 
six cases failed to exhibit any signifi- 
cant or persistent neurologic symp- 
toms despite receiving several blows 
to the head. Neurologie examination 
findings in all nine boxers were nor- 
mal. 

MR Imaging 

The MR scans were normal in all 
cases. No evidence of focal or diffuse 
intracerebral or extracerebral abnor- 
mality existed. No hemorrhages were 
identified, and no evidence of post- 
traumatic atrophy existed. 

COMMENT 


Failure to document evidence of 
brain injury either by neurologic 
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Results of Nine Amateur Boxers in the 1985 and 1986 New York City Golden Gloves Competition * 





Weight No. of Age, y Days of Last Bout 
Boxer Bouts Bouts Wins by Division, Years Started Sparring Prior and Magnetic 
No. Age, y Won Lost Knockouts Draw Ib Boxing Boxing per Week Knockouts Resonance Imaging 
1 16 11 13 5 0) 132 3.5 13 2-3 2 1 mo 
2 25 3 1 0 O 178 2 22 4 (0) 1 mo 
4 25 0 4 0 O 156 3 22 3 0) 3 mo 
5 25 20 5 7 0 126 2.5 14 4 o 3 mo 
6 22 12 3 1 0 132 2 15 1-3 0 3.5 mo 
7 24 0 2 0 o 119 1 24 3-4 (0) 3.5 mo 
9 26 6 2 4 0 178 2 24 3 0 > wk 


Interval Between 








* Boxer 4 was medically suspended for one year and lost his last four fights. The other eight boxers were suspended for 90 days. 


examination or MR imaging among 
our amateur boxers may reflect sever- 
al factors. First, the limited size of the 
sample population precludes our abili- 
ty to extrapolate any meaningful con- 
clusions. Second, the ability of MR 
imaging to detect acute or chronic 
lesions of the CNS is time dependent. 
Parenchymal hemorrhagic lesions 
may be difficult to detect within 24 
hours of ictus but are generally well 
seen for the next four to six weeks 
because of characteristic changes in 
intensity. Nonhemorrhagic lesions 
(edema and bland contusions) are well 
seen as areas of hyperintensity on 
T.-weighted images for the initial two 
to three weeks because MR imaging is 
highly sensitive to the increased 
water within these lesions. As the 


lesions resolve and water is resorbed, 


intensity returns to normal (two to 
four weeks, depending on the size of 
the lesion). Thereafter, examination 
results may be normal or hyperinten- 
sity may redevelop if large areas of 
encephalomalacia or gliosis develop. 
The abscence of MR imaging abnor- 
malities is typical for patients (non- 
boxers) suffering from posttraumatic 
(concussive) syndromes.’ Presumably 
the underlying anatomic/physiologic 
abnormality in these patients does not 
sufficiently alter the water content of 
the affected brain tissue to be visible 
on the MR image. The role of MR 
imaging in these patients (and in the 
nonboxers as well) is to identify small 
prenchymal (contusions or edema) 
and extra-axial lesions (subdural 
hematomas) not detectable with CT 
scanning and to separate these 
patients from those with true post- 
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concussive symptoms. In our study, 
MR imaging was performed approxi- 
mately 1.9 months after the inflicting 
head truma could potentially miss 
resolving nonhemorrhagic lesions. 

The third factor that may account 
for the failure to document significant 
neurologic injury or MR imaging 
abnormalities among the chosen ama- 
teur boxers may reflect the lower 
exposure to head trauma among ama- 
teur boxers compared with profes- 
sionals. Levin et al, in a neuropsycho- 
logic and MR imaging evaluation of 
young boxers, failed to observe any 
evidence of cognitive deterioration or 
abnormalities on MR imaging. Based 
on these findings, the investigators 
suggested that young boxers with lim- 
ited ring exposure (ie, amateurs or 
beginning professionals) may escape 
brain injury. 

The extent to which amateur boxing 
alone, without exposure to profession- 
al boxing, can inflict brain injury is 
controversial. Kaste et alt found evi- 
dence suggestive of chronic brain 
injury among four of eight amateurs. 
This was either documented by CT 
sean or electroencephalogram abnor- 
malities; however, all eight amateurs 
exhibited normal findings on neuro- 
logic examination and psychological 
testing. The mean age of these ama- 
teurs was 26 years (range, 19 to 36 
years), and the mean number of fights 
was 129. Furthermore, seven of the 
eight amateurs had boxed for more 
than 11 years. In contrast to Kaste et 
al, Thomassen et al,’ who conducted a 
case-control study comparing 53 
former champion amateur boxers 
with 53 former soceer players, found 


no significant differences in the re- 
sults of neurologic and electroenceph- 
alographic evaluations. Because of the 
proved ability of MR imaging to de- 
tect subtle parenchyma. and extra- 
axial traumatic lesions not seen with 
CT scanning, its use in the evaluation 
of amateur boxers should be pursued. 
Studies should be done within one 
month of trauma so that these lesions 
may be detected. In addition, the abil- 
ity to characterize the extent of atro- 
phy is somewhat better on MR 
imaging than CT scanning, and thus 
longitudinal studies on boxers may be 
helpful in determining whether dif- 
fuse, chronic injury oceurs in this 
group of patients. 
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Peripheral Neuropathy in 
Essential Mixed Cryoglobulinemia 


Fernando Garcia-Bragado, MD; José M. Fernandez, MD; Carmen Nevarro, MD; 


Maria Villar, MD; Imma Bonaventura, MD 


è Sixteen patients with essential 
mixed cryoglobulinemia were studied and 
followed up clinically and electrophysio- 
logically for 4.2 years. Peripheral neurop- 
athy was diagnosed in seven cases. Five 
of these patients had distal symmetrical 
sensorimotor polyneuropathy. Nerve con- 
duction velocities were normal and there- 
fore indicative of pure axonal neuropathy. 
Sural nerve biopsy showed moderate loss 
of myelinated axons in two patients and 
severe loss in one. This patient also had 
necrotizing arteritis. The remaining two 
had both clinical and electrophysiologic 
signs of overlapping mononeuritis multi- 
plex with severe denervation in the terri- 
tory of the involved nerves, but normal 
conduction velocities. Sural nerve biopsy 
in one of these two patients showed 
marked loss of myelinated fibers and 
signs of vasculitis. Two types of neuropa- 
thy were noted: (1) a mild distal neuropa- 
thy with relatively minor neurologic 
deficit, probably due to vasa nervorum 
microcirculation occlusion caused by 
intravascular deposits of cryoglobulins 
and (2) a severe distal symmetrical senso- 
rimotor neuropathy or overlapping mon- 
oneuritis multiplex, associated with nec- 
rotizing vasculitis. 

(Arch Neurol 1988;45: 1210-1214) 


Ẹssential mixed cryoglobulinemia 
(EMC) is an infrequent disease 
characterized by weakness, arthral- 
gia, purpura, glomerulonephritis, and 
the presence in serum of cryoglobulins 
IgM and IgG that precipitate on cool- 
ing and redissolve on warming to 
37°C. The anatomic substrate is con- 
sidered to be a vasculopathy.' The 
cause of the disease remains unknown; 
an association between EMC and hep- 
atitis B virus has been reported.*? 
Neurologic complications of EMC 
include cerebral vascular accidents, 
seizures, coma, and polyneuropathy.** 
Since Garcin et al‘ first described the 
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association between EMC and poly- 
neuropathy, there have been several 
reports of polyneuropathy or mono- 
neuritis multiplex.* 4 However, there 
are discrepancies regarding the prev- 
alence and the pathogenesis of the 
neuropathy. 

We determined the prevalence and 
pathogenesis of the cryoglobulinemic 
neuropathy by studying prospectively 
a relatively large number of pa- 
tients. 


PATIENTS AND METHODS 
Patients 


Sixteen patients with EMC, ten men and 
six women, with an average age of 59.2 
years (range, 33 to 70 years) were studied. 
The average follow-up time was 4.2 years 
(range, three months to 14 years). The 
diagnosis was based both on clinical and on 
laboratory findings. The laboratory meth- 
od employed to detect, isolate, and charac- 
terize cryoglobulins has been described 
elsewhere.'’ Systemic, infectious, or neo- 
plastic diseases were ruled out. All 
patients were examined at periodic inter- 
vals. 

Treatment 


The patients with neurologic involve- 
ment received cyclophosphamide and pred- 
nisone. Two patients underwent plasma- 
pheresis of 2 L twice a week. The initial 
prednisone dosage was 1 mg/kg a day, with 
the dosage being progressively reduced, 
and, finally, discontinued. Cyclophospha- 
mide was administerec at doses necessary 
for maintaining a leukocyte count between 
0.003 X 10°/L and 0.004 x 10°/L. 


Electrophysiologic Techniques 


Several proximal and distal muscles in 
the four limbs were examined with concen- 
tric needle electrode. The electromyo- 
graphic interference pattern was subjec- 
tively assessed and automatic analysis of 
the interference pattern’? was performed 
in doubtful cases. 

Conduction studies were performed in 
right median, left tibialis posterior, and 
peroneal nerves (motor) and right radialis 
and suralis nerves (sensory) following 
standard procedures.'**! F-wave latencies 
were obtained in motor nerves by supra- 
maximal distal stimulation. At least 20 
such late responses were measured. The 
shortest F-wave latency was automatically 
plotted against the subject’s height; more 
than 2 SD was considered abnormal. 

When the neuropathy was a mononeuri- 
tis multiplex, the corresponding muscles 
and nerves were carefully examined. All 
electromyographic and _ neurographic 
studies were performed in a warm room 
with the patient supine. Limb temperature 
was maintained above 33°C with an infra- 


red heating lamp throughout the examina- 
tion. 


Histopathologic Techniques 

Sural nerve and muscle biopsies were 
performed in cases 1, 4, 6, and 7 under local 
anesthesia. A small portion of each speci- 
men was fixed in 2.5% glutaraldehyde for 
four hours followed by 2% osmium tetrox- 
ide for one hour; they were cut into rectan- 
gular blocks and washed several times 
with buffered phosphate and then dehy- 
drated in a graded concentration of alcohol 
and embedded in epoxy resin (Araldite). 
Semithin sections were stained with tolu- 
idine blue to select adequate areas for 
study. Ultrathin sections were mounted on 
copper mesh grids, stained with uranyl 
acetate-lead citrate, and examined with an 
electron microscope (Philips 300). 

Cryoprecipitate in the four cases was 
centrifuged, fixed in glutaraldehyde, and 
embedded in epoxy resin (Araldite). 

Routine histochemical techniques were 
performed on cryostat muscle sections. 

A portion of the sural nerve was 
immersed in 1% osmium for 24 hours and 
embedded in paraffin for transverse and 
longitudinal sections. The remaining piece 
was embedded in paraffin and cross sec- 
tions were stained with hemazoxylin-eosin, 
trichrome, Congo red, and orcein. 

RESULTS 
Clinical Features 


Seven patients (48.7%), four men 
and three women, with an average age 
of 63.2 years (range, 56 to 70 years) 
had symptoms and signs of peripheral 
neuropathy (PN), whereas one also 
had diffuse encephalopathy with 
impaired cognition, decreased levels 
of alertness, and no focal signs. 

Laboratory findings in all 16 
patients with EMC disclosed no sig- 
nificant differences in patients with 
and without PN. Cryoglobulinemia 
type II was found in all seven patients 
with PN (Table 1) and in five with no 
PN; four patients had cryoglobuli- 
nemia type III (IgM and IgG). Mean 
cryoerit values were 6.7% in the group 
of patients with PN and 5.4% in the 
other. All patients with cryoglobuli- 
nemia type II had «x light chain eryo- 
proteins. A monoclonal peak was seen 
on serum protein electrophoresis in 
two patients with PN and in none of 
those without PN. Serum hypocom- 
plementemia was present in five of 
seven patients with PN and in five of 
nine without PN. Rheumatoid factor 
was positive in six of seven patients 
with PN and in eight of nine patients 
without PN. Hepatitis B virus mark- 
ers were detected in three of seven 
patients with PN and in six of nine 
patients without PN. Antinuclear 
antibodies were negative in all 16 
patients. 

The initial clinical picture was one 
of mononeuritis multiplex of acute 
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Table 1.— Summary of Clinical and Laboratory Findings * 
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*EMC indicates essential mixed cryoglobulinemia; plus and minus signs indicate present and absent, respectively; MPGN, membranoproliferative glomerulonephritis; 
CPH, chronic persistent hepatitis; CAH, chronic active hepatitis; and LC, liver cirrhosis. 


Table 2.— Summary of Neurologic Findings * 


Duration of 
Neurologic 
Symptoms, Distribution 


of Neuropathy 


Case No./ 


Age, y/Sex mo 


5/67/M DSSP 
6) 58/F DSSP 


Proprioceptive 
Sensations 
(Position and 


Weaknesst Vibration) 


Cutaneous 
Sensations (Pain, 
Temperature, 
Light Touch) 


D P D P 


N 





Others 
Diffuse 
encephalopathy 


Areflexia 
lower limbs 


Areflexia 
lower limbs 


*OMM indicates overlapping mononeuritis multiplex; DSSP, distal symmetric sensorimotor polyneuropathy; D, distal; and P, proximal. 
tDegree of weakness and sensory deficit: plus sign indicates slight; double plus sign, moderate; triple plus sign, severe; and N, normal. 
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*N indicates normal; NR, No response. 


onset with severe motor involvement 
of the lower limbs in two patients. The 
remaining five patients presented 
with insidious distal symmetrical sen- 
sorimoter neuropathy of moderate 
intensity. None of the patients had 
cranial nerve involvement or signs of 
autenomic dysfunction. Results of 
lumbar puncture performed in cases 1, 
3, and 4 were normal in the first two 
and showed a protein content of 1.16 
g/L. in the third. Neurologic findings 
are summarized in Table 2. 


Electrophysiologic Studies 


Nerve conduction velocities are 
summarized in Tables 3 and 4. Elec- 
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Sensory Conduction Velocities, m/s 
—— MM 

Sural Nerve Right 

(n > 4) Radial 

eo ag RTE Nerve 
Right (n > 50) 


tromyographic findings were vari- 
able. Fibrillation, positive sharp 
waves, and moderate loss of motor 
units in the distal muscles of the 
lower limbs with symmetrical distri- 
bution were observed in patients 4, 5, 
6, and 7. Patient 3 also had involve- 
ment of the upper limbs, and motor 
unit loss was severe. Patients 1 and 2 
had a mononeuritis multiplex pattern 
with signs of ongoing denervation and 
severe loss of motor units, which in 
some muscles was complete. 


Histopathologic Findings 


Cryoprecipitate.— Ultrastructure of 
cryoprecipitate was similar in all 


cases and was composed of globular 
amorphous condensations with a fila- 
mentous component (Fig 1). No annu- 
lar or fingerprint structures were 
found. 

Nerve.—In case 1, there was 
increased perineurial and endoneurial 
connective tissue with no “onion bulb” 
formation. Arteriolar vessels of epi- 
neurium were thickened and fibrinoid 
necrosis with inflammatory infil- 
trates was observed in one arterial 
wall and perivascularly (Fig 2, top 
left). Endoneurial vessels were nor- 
mal. In transverse osmicated sections, 
there was considerable loss of myelin- 
ated fibers of all diameters, with few 
myelin ovoids (Fig 2, top right). 

In case 3, a marked loss of myeli- 
nated fibers of all diameters was also 
observed (Fig 2, bottom left); serial 
sections disclosed an epineurial arte- 
riole with intimal proliferation, wall 
fibrosis, and recanalization (Fig 2, 
bottom right). Chronic inflammatory 
cells were often found around epineu- 
rial capillaries and adipose tissue 
small vessels. 

Sural nerve changes in cases 4 and 7 
were similar. Small perivascular infil- 
trates were observed in the epineuri- 
um, with no vascular wall lesions. In 
osmicated sections, there was moder- 
ate loss of myelinated fibers (Fig 3, 
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Table 4.—Motor Conduction Studies * 


Motor Conduction 
Velocities, m/s F Distal, ms 


t 


Distal Latency, ms Amplitude, mY 


—_—_- ——____-  - 
Right M Left TP Right P 
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Right M 
Case (n < 3.6) 


Left TP 
(n < 6.2) 


Right P 
(n < 5.2) 


Right M Left TP Right P Right M Left P Right P 
(n > 48) (n>38) (n>39) (n<28)t (n<51)ł (n < 52)ł 





* Right M indicates right median; left TP, left tibialis posterior; right P, right peroneal; NR, no response; and ND, not done. 
tNormal F wave latency values are the upper limit values for the patient with the shortest stature. 


eft). In longitudinal sections, disrup- 
tion of myelin was frequent with 
myelin ovoids and debris (Fig 3, 
right). Internodal lengths were regu- 
lar and no signs of segmental demye- 
lination were observed. 

Replacement endoneurial fibrosis 
with few myelinated fibers was seen 
by electron microscopy and was par- 
ticularly severe in cases 1 and 3: some 
axons had numerous packed neurotu- 
bules and neurofilaments. There was 
proliferation of Schwann’s cells with 
flattened and stretched cytoplasms 
and no “onion bulbs.” Some unmyelin- 
ated fibers presented axonal swelling 
with accumulation of mitochondria 
and dense bodies. Endoneurial fibro- 
blasts were increased in number and 
showed dense bodies and prolifera- 
tion of rough endoplasmic reticulum 
(Fig 4). 

Muscle.—There was slight involve- 
ment in all cases. Small angulated 
fibers were seen dispersed, with mod- 
erate increase in subsarcolemmal 
nuclei. No type grouping was found in 
any case. Ultrastructural examination 
was considered unnecessary. 


Treatment and Follow-up 


Two patients (cases 2 and 3) died of 
pneumonia; one from Streptococcus 
viridans infection and the second 
from Streptococcus pneumoniae; both 
suffered from membranous prolifera- 
tive glomerulonephritis with nephrot- 
ic syndrome and advanced hepatic cir- 
rhosis. The first patient died six 
months after the onset of the disease; 
he had undergone six months of corti- 
coid therapy, combined with cyclo- 
phosphamide and plasmapheresis in 
the week prior to death. The second 
patient died six years after onset of 
the disease and one month after treat- 
ment with steroids and cyclophospha- 
mide. 

The remaining five patients re- 
ceived treatment with corticosteroids 
and cyclophosphamide; follow-up has 
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Fig 1.— Ultrastructure of isolated cryoglobulins in case 3 (original magnification X 11000). 


ranged from six months to four 
years. 

The patient with encephalopathy, 
severe polyneuritis, and great difficul- 
ty in walking (case 1) improved con- 
siderably and currently walks without 
help. Central nervous system symp- 
toms disappeared after three months 
of therapy. 

The other four patients with mild 
polyneuritis have reported subjective 
clinical improvement, although elec- 
trophysiologic values have remained 
substantially unchanged during fol- 
low-up. 

No complications due to cyclophos- 
phamide or steroids have been ob- 
served in any of the living patients. 


COMMENT 


The reported prevalence of PN asso- 


ciated with EMC ranges from 8.3% to 
50% .'322 In our series of 16 patients, 
seven developed PN, with a prevalence 
of 43.7%, similar to that of Migliorini 
et al.” Peripheral neuropathy was 


clinically evident in only three 
patients, but detailed questioning of 
the other four patients disclosed 
symptoms such as paresthesia, numb- 
ness, or mild weakness of the lower 
limbs; PN was later confirmed elec- 
trophysiologically. Migliorini and co- 
workers” also employed electrophysi- 
ologic methods systematically, and 
this leads us to believe that mild 
peripheral nervous system involve- 
ment in EMC is more frequent than 
commonly supposed. 

Clinical symptoms in our patients 
coincided with those reported in the 
literature.'*?!!"6324 Five patients 
showed symmetrical distal sensori- 
motor polyneuritis that was severe in 
one patient, and the other two had 
overlapping mononeuritis multiplex 
with severe involvement of the lower 
limbs. In addition, one patient pre- 
sented symptoms of diffuse encepha- 
lopathy. 

Clinical onset was variable. Two 
patients presented with severe sub- 
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Fg 3.—Left, Case 7. Osmicated section with mild loss of myelinated fibers. Right, Longitudinal osmicated section showing 


myelin ovoids throughout myelin sheaths (arrows) (X40). 


acute overlapping mononeuritis mul- 
tiplex; in tae remaining five patients, 
neuropathy was slowly progressive, 
symmetrical, and distal. 

In the pathogenesis of cryoglobuli- 
nemic neuropathy, recently reviewed 
by Chad etal, three different mecha- 
nisms have been suggested: immuno- 
logically mediated demyelination,‘ 
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interference of the vasa nervorum 
microcirculation by intravascular de- 
posits of cryoglobulins,°” and vasculi- 
tis-induced ischemia.**!?*6 Demyelin- 
ation has seldom been reported*”'*; in 
these reports, conduction velocities 
were not markedly reduced and histo- 
logic findings were inconclusive. In all 
seven patients, conduction velocities 
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and the latency of F-wave responses 
were normal and histologic findings 
indicated axonal degeneration with no 
evidence of primary demyelination. 
Our data, therefore, do not support 
the hypothesis of demyelination as a 
mechanism in the pathogenesis of 
neuropathy in EMC. Conversely, all 
the evidence favors the view that this 
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magnification X2800). A indicates myelinated axons; a, some unmyelinated axons; and f, 


hyperactive fibroblast. 


neuropathy is axonal in type and its 
pathogenesis is better explained by 
the second and third mechanisms, 
since it is accepted that neuropathies 
associated with vascular involvement 
are primarily axonal. 

Axonal degeneration with variable 
vessel damage and inflammatory 
infiltrates have been described in 
most histologic reports.*”'''? Necro- 
tizing vasculitis was found in one of 
our cases (case 1) and signs of healed 
vasculitis in case 3, whereas lympho- 
monocytoid infiltrates with no vessel 
wall damage were found in cases 4 
and 7. 

Of the four patients who underwent 
a biopsy the two with vasculitis had 
severe symptoms of distal symmetric 
sensorimotor polyneuropathy and 
overlapping mononeuritis multiplex, 
respectively: the other two with mild 
clinical neuropathy had slight peri- 
vascular infiltrates and no wall dam- 
age. Thus, it would appear that the 
degree of vascular involvement deter- 
mines the severity of clinical symp- 
toms of neuropathy in EMC. 

Response to treatment is also a 
subject of discussion. Some authors 
report a good response to treatment 
with corticoids and immunosuppres- 
sive drugs,” while others describe 
poor results.'''**’ Two of our patients 
(cases 2 and 3) died one month and one 
week, respectively, after treatment 
with steroids and immunosuppressive 
drugs. Therapeutic efficacy is difficult 
to assess in these cases since both 
patients had severe cryoglobulinemia 
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with advanced liver cirrhosis and 
nephrotic syndrome, although treat- 
ment might have contributed to the 
development of terminal pneumonia. 

One patient (case 1) with central 
nervous system and severe peripheral 
nervous system involvement showed a 
remarkably good response to treat- 
ment: central nervous system sym- 
toms disappeared, she succeeded in 
walking unaided, and electrophysio- 
logic examinations revealed an in- 
crease in the number of functioning 
motor units. The four remaining 
patients (cases 4, 5, 6, and 7) have 
undergone treatment lasting from six 
months to two years; all had mild 
polyneuropathy and in none of the 
patients was a worsening of their clin- 
ical or neurophysiologic condition 
observed. 

Although not conclusive, our results 
suggest a good response to treatment 
with steroids and cyclophosphamide, 
especially in cases with severe neurop- 
athy. 


We thank Christine O’Hara for her assistance 
in the English translation of this article. 
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REFLECTIONS OF GREATNESS 


Gerald Ford, President: 1974 - 1977. 
Eagle Scout, 1927. 


“The child is father of the man.’ Words- 
worth said it over one-hundred fifty 
years ago. The strengths ingrained in 
youth flourish with age. 
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For more than seventy years, the 
Boy Scouts have perpetuated the 

ideals of America: honor, 
character, loyalty; duty to God, 
mankind, and country. 
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It’s not surprising some 
of our nation’s outstand- 
ing citizens and leaders 
have been Boy Scouts. 
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BECOME A MEMBER OF THE NATIONAL BOY SCOUT ALUMNI FAMILY. 
JOIN TODAY! 


Your one-year, $10 membership entitles you to the Alumni Bulletin, the Annual Report, 
a membership ceard and an attractive wall certificate suitable for framing. 

A three-year, $30 membership entitles you to a free Norman Rockwell print, as well as all 
of the benefits of a one-year membership. 


Write today to: 
National Boy Scout Alumni Family 
1325 Walnut Hill Lane 
Irving, Texas 75062 - 1296 
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Phoenix, Arizona ~ March 6-7-8, 1989 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


(NEURO/ORP 700) (Separate Hands-On Sessions) 
An Interdisciplinary Symposium for Neurosurgeons* and Operating Room Personnel 
(Immediately preceding the Barrow Neurological Institute Symposium.) 


co-sponsored by the 
BARROW NEUROLOGICAL INSTITUTE/ 
ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER 


“also plastic, ENT, craniofacial and 
maxillofacial surgeons 


and 
MIDAS REX® INSTITUTE 


Course Directors: Robert F. Spetzler, M.D.; Volker K. H. Sonntag, M.D.; Susan Mitchell; Ed.D.; Michael Vail, Ph.D. 
SYMPOSIUM FORMAT 


WORKSHOPS: 7:30 a.m. - 1:30 p.m. each day. An CREDITS: C.M.E. Credit Available 
intensive series of hands-on exercises utilizing 


appropriate animal bones, skeletal bones, etc.: 


Neurosurgeons—dissection skills for bone- 
work of the cranium and spine, including atten- 


tion to bioplastics and biometals applicable 
to neurosurgery. 


OR Personne/—dissection skills to become 
familiar with the applications of power instru- 
mentation; discussion of and participation in 
problem solving, care, and proper maintenance 

of power equipment. 


ACCOMMODATIONS: The Registry Resort, 7171 


North Scottsdale Road, Scottsdale, AZ 85253. 
Phone: (602) 991-3800. 


ENROLLMENT: Fee (US$): Surgeon $965.00; 


Resident $585.00 (with letter from Department 
Head); RN/ORT/Other $250.00. Make check to 
“Phoenix Midas Rex Symposium.” 


Mail to: Midas Rex Institute, 2929 Race Street, 
Fort Worth, TX 76111. Phone: (800) 433-7639. 








Join the more than 6,800 enrollees who have completed Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 






MIDAS REX® INSTITUTE 


WEST PALM BEACH (i) MoaS 2 WASIYE» 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


Neurosurgical Symposia (NEURO 700)" 
DECEMBER 54-7 ° 19-20-21 





Also, Plastic, ENT, Craniofacia! 


and Maxillofacial surgeons OR Personnel (ORP 700) 


MARCH 9-10-11 Special Symposium for OR Personnel 
JANUARY 1989 12-13-14 ¢ 23-24-25 © 30-31-Feb.1 APRIL 13-14-15 © 27-28-29 only: January 1989 9-10-11 
FEBRUARY 23-24-25 MAY 8-9-10 © 22-23-24 


WORKSHOPS: The Workshops will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
bioplastics and biometals for dissection in the cranium and spine. Methyimethacrylate and biometals as they relate to neurosurgery will also 
be considered. 

The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent instructional facility, 529 25th Street, 
West Palm Beach. The afternoons and evenings are free to enjoy some of the many activities that Palm Beach has to offer such as: 


T: Send letter and check . SPECTATOR SPORTS—Baseball, Jai Alai, Greyhound Racing, Polo, Golf, Tennis, Sailing. 
ENROLL M at = ahah the Sur- * i PARTICIPANT SPORTS—Golf, tennis, swimming, sailing, racquetball. 
geon—US $965.00; Resident—US $585.00 ATTRACTIONS—Lion Country Safari, Whitehall (Henry Flagler mansion), 
(with letter from Department Head); All Oper- fe Hibel Museum of Art, Science Museum, Morikami Museum, Norton Art 
ating Room Personnel (RN/ORT/PA/Other) Gallery, Society of the Four Arts. | i 
—US $250.00. Mail to: Midas Rex Institute, 4 SHOPPING—In the old world style is Worth Avenue with some of the best 
2929 Race Street. Fort Worth, Texas 76111 soo ee in the world and many other malls and stores throughout Palm 

800-433-76 J Beac unty. neem 7 

Apts the A ACOA cs DAN who DINING—There are 2,000 restaurants to x Sia Ee 


s F ch from in the area with man 
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Improvement of Cerebellar Ataxia With 
Levorotatory Form of 5-Hydroxytryptophan 


A Double-blind Study With Quantified Data Processing 


Pau! Trouillas, MD; Frédérique Brudon, MD; Patrice Adeleine, PhD 


@ Some features of cerebellar ataxia 
have been reported to regress partially 
with long-term administration of 5-hydro- 
xytryptophen or levorotatory form of 5- 
hydroxytryptophan. To test this effect 
further, 30 patients with various inherited 
or acquired cerebellar ataxias underwent 
a randomized, double-blind trial of place- 
bo, and the levorotatory form of 5- 
hydroxytryptophan taken orally for four 
months. The levorotatory form of 5-hydro- 
xytryptophan significantly improved the 
ataxia score. It also significantly modified 
the time of standing upright, the spread of 
feet, the-speed of walking, speaking, and 
writing. Im five cases in which the levoro- 
tatory form of 5-hydroxytryptophan thera- 
py was meintained for 12 months, the 
effect continued progressively. 

(Arch Negro! 1988;45:1217-1222) 


f n 1980. we showed that some fea- 
tures of human cerebellar ataxia, 
particularly deficient postural equi- 
librium and dysarthria, can partially 
regress with long-term administra- 
tion of 5-aydroxtryptophan with or 
without a peripheral 5-hydroxytryp- 
tophan decarboxylase inhibitor.'? 

The rationale for such therapy was 
both anatomic and physiologic. In 
1969, Hökfelt and Fuxe? discovered 
serotonimergie nerve terminals in the 
cortex of the cerebellum. The differ- 
ent parts ef the raphe-cerebellar and 
raphe-olivary systems have been 
described,’ so that serotonin ap- 
peared te be an important cerebellar 
neurotransmitter. 

Moreever, modifications of the 
serotonin metabolism have been 
shown te be responsible for experi- 
mental cerebellar symptoms. A sero- 
tonin depletion in the inferior olivary 
nucleus, induced by harmaline, was 
found te de related to the “harmaline 
tremor,” which includes rhythmic 
electric activity in the nucleus and in 
the cerebellar cortex.'’ The manipula- 


Accepted for publication March 21, 1988. 
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tion of the neurotransmitter, either 
by application of serotonin at the level 
of the inferior olive’® or the general 
administration of 5-hydroxytrypto- 
phan,” provoked regression of the cer- 
ebellar abnormalities. In thiamine- 
deprived animals exhibiting ataxia, 
the cerebellar synaptosomal serotonin 
uptake was shown to decrease.'* 

To further test the effect of the 
levorotatory form of 5-hydroxytrypto- 
phan on cerebellar ataxia, we con- 
ducted a double-blind trial between 
placebo and the levorotatory form of 
5-hydroxytryptophan. 


METHODS 
Quantification of Cerebellar Ataxia 


Fourteen semiquantitative subtests 
were quantified progressively from 0 (no 
disorder) to a maximum score to establish 
a total ataxia score expressed as a percent- 
age (Table 1). An example of scoring a 
static test is given below. 


Measurement No. 1: 
0 Autonomous walking 
1 Walking with occasional support 
2 Walking with one stick 
3 Walking with two special sticks 
or an accompanying person 
4 Walking impossible 


The kinetic tests were difficult to assess. 
Tables 2 and 3 show the criteria used for 
the main tests, the heel-knee-tibia test, 
and the finger-nose test. 

Addition of the scores in the subtests al- 
lowed the determination of a “global ataxia 
score” expressed as a percentage of its own 
maximum. The eight static and six kinetic 
subtests also made it possible to establish a 
“static score” and a “kinetic score,” each 
calculated by the same method. 

For the sake of more exact analysis, we 
measured 12 completely objective parame- 
ters listed in Table 4. For each of these 
measurements, there was a highly signifi- 
cant difference between 20 patients with 
cerebellar ataxia and 25 control sub- 
jects.'’*? Most of the measurements were 
time measurements performed with a 
chronometer to a tenth of a second. For the 
time of pronouncing a standard sentence 
(lespièglerie du spectacle tchécoslovaque), 
three training pronunciations were re- 
quested before the assessment. The “time 
to walk” was measured for a distance of 12 
meters. 

To avoid artificial variations and to 


obtain statistically valuable measure- 
ments, the latter were taken several times 
in most of the tests. A maximum of six 
tests was carried out for the time of stand- 
ing upright in a natural position with the 
feet together. For the speech time, eight 
consecutive attempts were measured and 
the mean time was then calculated. Three 
tests were performed for the drawing of 
Archimedes’ spiral and the mean time was 
taken. 

The speed of alternate movements was 
evaluated by counting the number of supi- 
nations of the hand and the number of 
extensions of the foot during 20 s. The 
spread of the feet was estimated by mea- 
suring, in a natural position, the distance 
in centimeters between the feet at the level 
of metatarsal articulation; the test was 
performed three times and the mean dis- 
tance was calculated. All 12 quantitative 
tests were performed successively as a 
battery, after the semiquantitative scoring 
had been evaluated. 

To check the value of the semiquantita- 
tive scores by a comparison with fully 
objective values, we studied some correla- 
tions by the Pearson correlation coefficient 
in the pretherapeutic data of all 30 
patients participating in the trial. There 
was a good correlation between the static 
score and the maximum time of standing 
upright with the feet together (r = —.75; 
P < .01) or the maximum time of standing 
upright in a natural position (r= .86; 
P= .01). Another clear correlation could 
be established between the kinetic score 
and the time of writing the name (r = .42; 
P < .02) or a sentence (r = .39; P < .02). 


Examination and Data Processing 


The main trial lasted four months. The 
first examination took place before pre- 
scribing a form of therapy. Another exam- 
ination was performed at the end of the 
fourth month (ie, end of treatment), at the 
same time of day, to avoid cyclic variations 
of ataxic semiology. The coded data were 
transcribed and stored in a computer mak- 
ing it possible to calculate all numerical 
variables and to perform complex statisti- 
cal tests. 


Statistical Methods 


The design of this study was the classic 
“two groups randomized experiment pre- 
test, posttest design.””' Thus, the prethera- 
peutic and posttherapeutic measures could 
be analyzed by four different methods: 

1. Comparison of the means of prethera- 
peutic measures in the two groups by F 
test, and, independently, of the means of 
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Table 1.—Quantitative Evaluation of Cerebellar Syndrome Ataxia Score * 





Test No. Activity Measured Score 

Static Functions 

1 Quality of gait 0-4 

2 Quality of standing upright naturally 0-4 

3 Oscillating movements in natural position 0-4 

4 Leg muscle movement in natural position 0-4 

5 Quality of standing upright with feet together 0-4 

6 Oscillating movements with feet together 0-4 

7 Leg muscle movement with feet together 0-4 

8 Quality of sitting position 0-4 
Kinetic Functions 

9 Oscillating movements of heel on knee: right-left 0-4 


O 
(e>) 


10 Quality test heel-tibia: right left - 


1 0-6 
2 Quality test finger-finger: right-left 0-6 
13 Oscillating movements extended arm: right-left 0-3 
14 Nystagmus 0-3 


* Nineteen measurements, and maximum score, 100%. 


1 Quality test finger-nose: right-left 
1 i - : right- 





Finger-Nose Test 


















No trouble 





posttherapeutic measures in the two 
groups (variance analysis). 

2. Comparison by F test of the means of 
posttherapeutic measures adjusted on pre- 
therapeutic means by linear regression 
(covariance analysis). 

3. Study of the gains. Pretest values 
were subtracted from posttest values, giv- 
ing a positive or negative gain. A compari- 
son of the mean of the gains was made in 
the two treatment groups. This type of 
study, using the gains as a response vari- 
able, has been recommended in therapeutic 
trials.” 

4. In each group, the individual patient 
was taken as his own control. Before and 
after results were compared by a paired t 
test. 

For semiquantitative measures of the 
scores, parametric methods were used 
because the distribution of the values 
showed normal distributions, constant 
variances, and parallelism of linear regres- 
sions. The quantitative measurements 
were studied by nonparametric methods 
because there was a discrepancy between 
the values and the preceding characteris- 
tics. Thus, the nonparametric Mann-Whit- 
ney test was used in place of the F test, and 
the Wilcoxon signed-rank test was used in 
place of the paired t test.” 


Patients and Double-blind 
Treatment Trial 


Thirty patients with various etiologic 
types of cerebellar ataxia gave informed 
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(0) 

1 Oscillating movements without segmentation 

2 Segmented movement in two phases 

3 Segmented movement in three phases and 
final dysmetria 


his/her nose 
Finger-nose movement impossible 


Table 3.—Example of Assessing Kinetic Measurements From O to 6, Finger-Nose Test (Measurement No. 11) 


Cerebellar Syndrome Without Tremor 





4 Segmented movement in four phases and 
considerable cysmetria 
5 Dysmetria preventing patient from reaching 





consent. Paired numbers of patients with 
the same diagnosis were organized: 12 
patients aged 41 to 80 years had cerebellar 
cortical atrophy (ten patients had late 
cortical cerebellar atrophy™; two patients 
had Holmes’ cerebello-olivary atrophy’); 
two patients aged 27 to 33 years had typical 
Friedreich's ataxia according to the crite- 
ria of Geoffroy et al”; two patients aged 57 
to 65 years had brain-stem infarctions 
with unilateral cerebellar syndrome; six 
patients aged 31 to 40 years had multiple 
sclerosis with prominent cerebellar semi- 
ology and stable performances for one year 
under long-term azathioprine therapy, 
according to Kurtzke’s functional rate”; 
eight patients aged 6 to 47 years had 
postoperative cerebellar syndrome persist- 
ing for more than one year after surgery, 
with no sign of recurrence of an evolving 
condition. This heteregeneous group was 
designed to show that cerebellar ataxia 
could be influenced per se, as a syndrome, 
whatever the cause might be. 

All patients had a computed tomograph- 
ic scan before treatment. The exact topog- 
raphy of the lesion of the cerebellum and 
the brain stem was determined by means 
of an atlas. Randomization of the patients 
into two treatment groups was performed 
separately for the different diagnoses; 
thus, two groups of 15 patients with the 
same proportion of diagnoses were formed 
(Table 5). The mean age, the mean ataxic 
scores, and the mean performances of each 
group were shown not to be significantly 


No trouble 

Simple swerve at end of movement 

Tremor stopping immediately at end ef movement 
Tremor stopping in less than 10 s after reaching nose 
Tremor continuing more than 10 s after reaching nose 


Uninterrupted clonic cramps after completing movement 


Finger-nose movement impossible 


Table 2.—Exampk of Assessing 
Kinetic Measurements From O to 6, 
Heel-Knee-Tibia Test (Measurement 

No. 10) 


Results of 
Activity Performed 


No trouble 

Test subnormal 

Lowering of heel in 
continuous axis, 
abnormally slow 
or abnormally 
abrupt 

Lowering jerkily in 
the axis 

Lowering jerkily with 
weak lateral 
clonic cramps 

Lowering jerkily with 
strong lateral 
clonic cramps 

Test impossible 


Kinetic 
Measurement 





Cerebellar Syndrome With Tremor 


different by variance analysis. Male-to- 
female ratio was 9:6 in group 1 and 6:9 in 
group 2. A double-blind design took place 
for the administration of the drugs. The 15 
patients of group 1 had 10 mg/kg/d of 
fructose (levulose), in gelules of 100 mg, for 
four months. The 15 patients of group 2 
had 10 mg/kg/d of the levorotatory form of 
5-hydroxytryptophan in gelules of 100 mg. 
The types of gelule were similar in appear- 
ance. All preexisting forms of therapy 
were withdrawn six months prior to begin- 
ning the protocol. No coexisting therapy 
was given. No patient dropped out of the 
trial. The data were blindly stored in the 
computer immediately after the second 
examination and the code was then bro- 
ken. 

For further information, five patients of 
group 2 maintained treatment with the 
levorotatory form of 5-hydroxytryptophan 
(10 mg/kg/d) openly for eight months, so 
that the total treatment time was 12 
months. Examinations were then per- 
formed at the eighth and the 12th month, 
without blind design. 


RESULTS 
Double-blind Trial for the Levorotatory 
Form of 5-Hydroxytryptophan 


Scores.—Statistical analysis by the 
variance method (Table 6) showed 
that groups 1 and 2 did not differ 
significantly for global ataxia scores 
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Table-4.—Quantitative Evaluation of 
Cerebellar Ataxia: Objective Measures 











= Measurements 


Maximum time of standing 
in natural position (of 6 
sts),* s 

2 Maximum time of standing 
with feet together (of 6 
tests),* s 

3 Avi rage spread of feet (of 

tests), cm 

4 Time to walk a distance (of 
12 m) and back again, s 

5-6 No. of alternate 
movements of hand 
during 20 s (right 
hand/left hand) 

7-8 No. of extensions of foot 
during 20 s (right 
foot/left foot) 

3 Average time to pronounce 
arbitrary phrase (8 

tests), s 
10 Time to write: first and 
_ family names, s 
11 Time to write: | have come 
to the hospital, s 
12 Average time to draw an 
Archimedes’ spiral (3 
tests), s 























*The-mesesurement is taken up to a maximum of 
300 s: this emount of time is considered indicative of 
standing upsight for an unlimited amount of time. 


before treatment, while they did dif- 
3 Analysis of 
covariance stressed the highly signifi- 
cant difference of the two groups (Ta- 
ble &. The gains of scores (pretest 
score subtracted from posttest score) 
also appeared significantly different 
in the two groups (Table 7). When the 
patients were taken as their own con- 
trols{paired ¢ test), only the levorota- 
tory form of 5-hydroxytryptophan 
group appeared to contain significant 
results (Table 7). 

In these studies of scores, the sig- 
nificamt differences were detected in 
either kinetic or static data. 

Quantitative | Measures.— Variance 
analysis by Mann-Whitney test 
showee that groups 1 and 2 did not 
differ significantly for static and 
kinetic measures before treatment 
and they did not do so after treat- 
ment. The comparison of gains, which 
is more sensitive, revealed several 
positiwe results (Table 8). When the 
patients were taken as their own con- 
trols (Table 8), significant differences 
were confirmed for the time of stand- 
ing upright with the feet together 
(P = .02), the spread of feet (P = .002), 
the time to walk (P < .05), the time to 
pronounce a sentence (P = .0001), and 
the time to write a name (P < .001). 

The clinical significance of these 
gaimsecan be evaluated by dividing the 
meam gain by the corresponding mean 
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Diagnosis 
Cerebellar cortical atrophy 
Friedreich's ataxia 
Brain-stem infarction with cerebellar ataxia 
Multiple sclerosis cerebellar ataxia 

Late postsurgical ataxia 

Total 





pretherapeutic value. The improve- 
ment was 41% for the time of stand- 
ing upright with the feet together, 
15.7% for the time of spelling, and 
18.8% for the time of writing the 
name. 

From a qualitative clinical point of 
view, the efficiency appeared to be 
particularly clear in the static perfor- 
mances. 

The subjective sensation of static 
improvement was never observed in 
the placebo group, while it was in 
eight of 15 treated cases. In the group 
receiving the levorotatory form of 5- 
hydroxytryptophan, the drug was able 
to improve, sometimes spectacularly, 
gait and stance. Simultaneously, 
diminishing of body oscillations, of 
danse des jambiers, and clinical 
decrease of the spread of feet were 
observed. Two patients unable to walk 
autonomously were able to do so after 
the trial. The number of patients able 
to stand in an upright position with 
the feet close together for 300 s was 
four before the levorotatory form of 
5-hydroxytryptophan treatment; it 
was eight after four months of treat- 
ment. Among them, a 60-year-old 
woman with discrete cortical cerebel- 
lar atrophy (No. 202) had suffered a 
long history of falls with several con- 
sequent limb fractures. No further 
falls occurred during her second 
month of treatment. At the fourth 
month, the ataxia score had fallen 
from 27% to 0%. 

The speed performances of writing 
were statistically modified, but an 
improvement in the quality of draw- 
ing was late and slight, except in a few 
good responders (Fig 1). 

Good responders often appeared to 
be patients with lesions precisely 
located in the anterior lobe of the 
vermis (Figs 2 and 3). The mean ther- 
apeutic fall of the global ataxia score 
was 15.3% in the group with cortical 
cerebellar ataxia (six patients), while 
it was 7.3% in the heterogeneous 
group (nine patients with other condi- 
tions) (sided t test, P < .05). The num- 
ber of patients with each of these 
conditions was too small to allow sta- 
tistical comparisons. Yet, it could be 


Table 5.—Separate Randomization of Patients Into 
Two Treatment Groups According to Different Diagnoses 






Treatmert Groups 







at @o-=—- —- © 






noted that ‘““medium’ responders were 
patients with more diffuse lesions, 
like multiple sclerosis. The only case 
with Friedreich’s a-axia was poorly 
sensitive. 

No important adverse effects were 
observed and no pa-ient dropped out 
of the trial. At the fourth-month 
examination and after the breaking of 
the code, patients receiving the levo- 
rotatory form of 5-hydroxytrypto- 
phan appeared to kave been affected 
by drowsiness and gastric intolerance 
in the first two weeks of treatment. 
Diarrhea and vert go were the only 
long-term drawbac<s observed in two 
cases. It was not »ossible to distin- 
guish the two grouns according to the 
side effects. Moreover, one patient in 
the placebo group had severe gastro- 
enteric fructose intolerance. 


Long-term Treatment 


In the five cases of group 2 in which 
the levorotatory form of 5-hydroxy- 
tryptophan was continued for 12 
months, progresson of ataxia im- 
provement could be observed. Im- 
provement in the quality of hand 
movement, particularly drawing, was 
acquired after the eighth month of 
treatment (Fig 1) 


COMMENT 
Levorotatory Form of 
5-Hydroxyteyptophan and 
Cerebellar Ataxia 


Previous studies of our group have 
demonstrated an effect of 5-hydroxy- 
tryptophan and tae levorotatory form 
of 5-hydroxytryptophan in cerebellar 
ataxia.'?'°? Raseol et al” confirmed 
an improvement n the cerebellar syn- 
drome by the levorotatory form of 
5-hydroxytryptophan therapy. The re- 
sults presented here show that there is 
a significant effe:t of the levorotatory 
form of 5-hydroxytryptophan on 
human cerebellar ataxia when admin- 
istered at a dose ef 10 mg/kg/d for four 
months. As in the case of dopamine, 
the levorotatory form of the mono- 
amine precursor seems to be the bio- 
logically active molecule. 

The levorotatory form of 5- 
hydroxytryptopaan seems to help 
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Table 6.—Comparison of Means of Ataxic Scores by 
Variance (ANOVA) and Covariance (ANCOVA) Analysis Between Two Treatment Groups 


Group 1 Group 2 Significance Level of 
F Test 


Mean + SEM Mean + SEM ANCOVA 


Before Treatment 
Global score, % : À 13 25.7 + 2.9 


Static score, % . : 32.2%. 6:7 
Kinetic score, % 2-£ 3. 26.2 + 2.4 


Global score, % 25.6 + 3.7 (26.6)* 
Static score, % 30.3 + 7 (31.4)* $ .6 (16.4)* 
Kinetic score, % 24.4 + 3.3 (26.2)* i .4 (14.1)* 


* Adjusted mean by ANCOVA. 





Table 7.—Comparison of Gains (Posttest Scores-Pretest Scores) Between 
Two Treatment Groups by Mann-Whitney Test and Into Groups by Wilcoxon Signed Rank Test 


Group 2 
emmm N, p 
Significance Significance 
Level of Paired Level of Paired 
t Test t Test Significance 
(Two-sided) Mean + SEM (Two-sided) Level of F Test 


We 
Global score, % = Pœ .10 13 —11 + 2.2 P < 1078 P< 108 
15 


14 93+ 1.3 
Static score, % 15 0.7+1 P> .20 —14.2+ 83 P< 1073 P< a 
Kinetic score, % 4 1.9 + 22 


Table 8.—Comparisons of Static Gains (Postmeasurements-Premeasurements) Into Groups by Wilcoxon 
Signed Rank Test and Between Groups by Mann-Whitney Test* 


Significance Significance 
Level of Level of 
Wilcoxon Signed Wilcoxon Signed Significance Level 
Sample Rank Test Sample Rank Test of Mann-Whitney 
Size Mean + SEM (One-sided Test) Size Mean + SEM  (One-sided Test) (One-sided Test) 


Time of standing upright 
naturally, s 


Time of standing upright 
feet together, s 


i ie spread of feet, 
—4.3 + 


Time to walk, s —-2.9+ 1.4 


Frequency of alternate 
movements during 20 s 
Right hand 


Left hand } 1.4 
Right foot ; 1.8 
Left foot 

Time to pronounce, s 

Time to write sentence, s 

Time to write name, s 


Time to draw an 
Archimedes’ spiral, s 





* NS indicates not significant. 
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Fig 1.—Pro@ressive improvement in drawing Archimedes’ spiral 
observed im patient with Friedreich's ataxia receiving treatment of 
levorotatory ‘orm of 5-hydroxytryptophan (10 mg/kg/d) (Patient No. 
207). 


Fig 2.—Top left, Computed tomogram (O° angle IA cut) of posterior 
fossa in patient No. 206, good responder to levorotatory form of 
5-hydroxytryptophan. Diagnosis was cerebello-olivary atrophy. Top 
right, O° canthomeatal angle cut of brain specimen at arbitrary (EMI) 
level of IA. Lesions observed in top left and bottom left parts of Figure 
are clearly located in anterior lobe of vermis. Bottom left, Computed 
tomogram (0° angle IA cut) of posterior fossa in patient No. 212, good 
responder to levorotatory form of 5-hydroxytryptophan. Diagnosis was 
surgical sequelae after removal of medulloblastoma of vermis one year 
before. Bottom right, Superior aspect of cerebellum. Diagonal lines 
indicate area most commonly damaged, according ta computed tomog- 
raphy, in good responders to levorotatory form of 5-hydroxytrypto- 


basically static ataxic symptoms, ie, 
anterior vermian symptoms. More- 
over, we have shown that good 
responders were patients with lesions 
located precisely in the anterier lobe 
vermis. Our study also demonstrates 
that kinet symptoms are not regu- 
larly and significantly influenced, 
except for speech. Cerebellar tremor 
is resistant. 

The therapeutic effect is purely 
symptomatic and is shared by cerebel- 
lar ataxias of different conditions: 
late posteperative syndromes, stable 
multiple selerosis, sequelae of brain- 
stem infarctions, degenerative syn- 
dromes like mild Friedreich’s ataxia, 
and cortical cerebellar atrophies. Cor- 
tical atropaies appear to be the most 
sensitive cerebellar diseases. Unpub- 
lished date from our group show that 
olivopontoeerebellar atrophy is 
slightly sensitive, while Machado- 
Joseph syndrome is absolutely resis- 
tant. 

An answer to this question of the 
reactivity ef various types of cerebel- 
lar diseases to the levorotatory form 
of 5-hydroxytryptophan will require 
further larger studies. 


Arch Neurol— Vol 45, Nov 1988 


phan. 


Progressive Effect of Levorotatory Form 
of 5-Hydroxytryptophan 

The study of the five cases with 12 
months administration of the levoro- 
tatory form of 5-hydroxytryptophan 
shows that the effects are strength- 
ened after the fourth month. The pub- 
lished original therapeutic profile of 
the levorotatory form of 5-hydroxy- 
tryptophan in human cerebellar atax- 
ia, characterized by slow and progres- 
sive improvement,” is thus con- 
firmed. 

These particular features of the 
levorotatory form of 5-hydroxytrypto- 
phan effect in cerebellar ataxia can- 
not be explained by the classic and 
quick neurotransmission phenome- 
non. According to Calne” active sub- 
stances differing from traditional 
neurotransmitters by “more diffuse 
effects, of gradual onset, terminating 
more slowly” can be designated neu- 
romodulators of neuroregulators. In 
this particular case, the levorotatory 
form of 5-hydroxytryptophan seems 


‘to behave as a neuroregulator or a 


neuromodulator, acting on nervous 
structures specifically implied in stat- 
ic performances. 


Levoserotonin and the Cerebellum 


It is too early to interpret these 
results precisely, if the current degree 
of knowledge is borne in mind. We 
have already shown that regression of 
static cerebellar ataxia is linked to the 
increase in the basal and replacement 
rates of 5-hydroxyindoleacetic acid in 
the cerebrospinal fluid, while the 
metabolism of the homovanillic acid 
is unchanged.” The process is thus 
serotonin-dependent. 

It cannot be excluded that the phe- 
nomena observed are linked to specif- 
ic serotoninergic terminals present in 
the cerebellar cortex? or deep nuclei.** 
The origin of these axons is in the 
serotoninergic cell bodies of the nuclei 
raphe magnus, raphe pontis, and 
raphe centralis superior,**?*! which 
project preferentially to the cerebel- 
lar vermis." Such serotoninergic 
terminals also exist in the inferior 
olive and are particularly dense in the 
dorsal accessory and medial accessory 
nuclei." In a remarkable way, the 
serotoninergic terminals are mainly 
present in the anterior lobe vermis’ 
and in those olivary zones receiving 
direct spinal afferents, ™? which also 
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Fig 3.—Midsagittal magnetic resonance imaging from patient No. 204, good responder to 
levorotatory form of 5-hydroxytryptophan. In this case of autosomal dominant cerebello-olivary 
atrophy, folia of anterior lobe vermis are particularly affected. 


project selectively onto the anterior 
lobe vermis. The implication of this 
serotonin-regulated spino-olivary- 
vermis system in postural equilibrium 
might account for the specific effec- 
tiveness of 5-hydroxytryptophan on 
the static components of cerebellar 
ataxia and for the good responses 
observed in patients with lesions of 
the anterior lobe vermis. 

The hypothesis of cerebellar and 
olivary serotoninergic receptors was 
formulated on the basis of neurophys- 
iologic experiments®** and anatomic 
studies.*’ Synaptic receptors act rap- 
idly and cannot produce the effect 
observed in our study. In contrast, 
nonsynaptic receptors with “neuro- 
humoral dispersion,” as postulated by 
Chan-Palay,°®’ could give an anatomic 
and functional basis for the modulato- 
ry effect observed. 

We feel that the levorotatory form 
of 5-hydroxytryptophan at the pro- 
posed dose is a well-tolerated treat- 
ment of anterior vermis ataxia likely 
to provide interesting results on static 
disturbances and speech in specific 
situations. 


This research was carried out under a grant 
from the French Friedreich’s Ataxia Association 
and a research grant from Alexis Carrel Faculty 
of Medicine, Lyon, France. 

We thank Michéle Valency, Fabienne Bidet, 
Catherine Paquelet, and Sylvie Berthail for their 
excellent assistance in the preparation of this 
manuscript. 
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LOS ANGELES/ANAHEIM ( MIDAS BERU BSTODE 


“Modern Dissection Techniques Of Bone, Biometals. Bioceramics, and Bioplastics” 
Neurosurgical Symposia (NEURO 700)* ^" ind Maxiiotacia! surgeons. OR Personnel (ORP 700) 
DECENBER 8-9-10 e 19-20-21 MARCH 13-14-15 Special Symposia for OR Personnel 


JANUARY 1989 5-6-7 © 19-20-21 © 30-31-Feb.1 APRIL 17-18-19 only: December 15-16-17 Ħ January 
FEBRUARY 6-7-8 MAY 1-2-3 è 15-16-17 © 25-26-27 1989 16-17-18 


WORKSHOPS: 

The Worksheps will emphasize a series of hands-on exercises, utilizing appropriate animal bones, skeletal bones, 
bioplastics aad biometals for dissection in the cranium and spine. Methylmethacrylate and biometals as they relate 

to neurosurgery will also be considered. 

The Midas Rex Hands-On Workshops will be held each day from 7:00 am to 1:00 pm at the permanent in- 
structional facility, 625 West Katella, Unit 22, Orange, California. The afternoons and evenings are free to 
enjoy some df the many attractions that the Anaheim area has to offer such as: 
SIGHTSEEING—Disneyland, Knott's Berry Farm with 165 attractions and rides, Movieland, Pacific 
Amphitheatre which is Orange County’s outdoor theater. Other convenient attractions are 

NBC Studios; ABC Studios, Marineland, San Diego Zoo, Sea World in San Diego and the 

beaches which are 20 minutes away. 

SPECTATOR SPORTS—Baseball with the California Angels, football with the Los Angeles 

Rams, and horse racing at Los Alamitos and Santa Anita. 

PARTICIPAN” SPORTS—Golf, tennis, racquetball, swimming, and sport 

fishing off the California coastline. 

FOOD—5,000 restaurants in Orange County are serving everything from 

Continental to ethnic cuisine. Fifty percent of the restaurants have 

received the Southern California Restaurant Writers award. 


ENROLLMENT: 

Send letter and check payable to “Los Angeles/Anaheim Symposium.” 
lease indicate the dates of the symposium you would like to attend. 
Surgeon—US 3965.00; Resident—US $585.00 (with letter from Depart- 
ment Head); All Operating Room Personnel (RN/ORT/PA/Other)— 
US $250.00. Mail to: Midas Rex Institute, 2929 Race Street, Fort 
Worth, Texas 76111. Phone 800-433-7639, 817-831-2604. 


“Join the more than 6,800 enrollees who have completed Midas 
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a-Melanocyte-Stimulating Hormonelike Immunoreactivity 
Is Increased in Cerebrospinal Fluid of 
Patients With Parkinson’s Disease 


Innocenzo Rainero, MD; Jeffrey A. Kaye, MD; Conrad May, MD; Raymon Durso, MD; 
Douglas I. Katz, MD; Martin L. Albert, MD; Nicola Wolfe, PhD; 
L. Pinessi, MD; R. P. Friedland, MD; Stanley I. Rapoport, MD 


è We measured a-melanocyte-stimu- 
lating hormonelike immunoreactivity in 
cerebrospinal fluid of 12 healthy control 
subjects and nine patients with Parkin- 
son’s disease, four of whom had never 
been treated. Mean cerebrospinal fluid 
a-melanocyte-stimulating hormonelike 
immunoreactivity concentration was two- 
fold greater in parkinsonian patients 
(44.1 + 9.3 [SD] pg/mL) as compared 
with control subjects (21.8 + 10.0 pg/ 
mL). No significant correlation was found 
between cerebrospinal fluid a-melano- 
cyte-stimulating hormonelike immunore- 
activity concentrations and patient age, 
disease severity, or duration of disease. 
These results suggest a functional rela- 
tion between dopaminergic and melano- 
tropinergic systems in the human brain. 

(Arch Neurol 1988;45: 1224-1227) 


number of related peptides such 
as B-endorphin, 8-lipotropin, ad- 
renocorticotropic hormone (ACTH), 
a-melanocyte-stimulating hormone 
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(a-MSH), corticotropinlike intermedi- 
ate lobe peptide, and 16K fragment 
are derived from a cleavage of a larger 
precursor molecule, pro-opiomelano- 
cortin (POMC).' These POMC-derived 
peptides are of particular interest 
because of their potential neuromodu- 
lary roles in a wide variety of biologic 
functions such as_ steroidogenesis 
(ACTH) analgesia (8-endorphin) and 
memory (MSH).? The MSH peptides, 
a-MSH, 8-MSH, and y-MSH, are re- 
lated in that they share a core amino 
acid sequence. However, they differ in 
cleavage from the parent POMC pep- 
tide, in posttranslational processing 
and in biologic activity.’ 

Of the MSH peptides, the biology of 
a-MSH has been most extensively 
studied. Recent studies of a-MSH 
have shown that the peptide may act 
as a neuromodulator or a neurotrans- 
mitter in the central nervous system.’ 
a-Melanocyte-stimulating hormone- 
like immunoreactivity (a-MSH-LI) 
has been found in two regions of the 
human brain.’ The first group of neu- 
rons, which immunostains for all 
POMC-related peptides is located in 
the arcuate nucleus of the hypothala- 
mus. From this region, POMC fibers 
project to anterior and posterior 
hypothalamic nuclei, locus ceruleus, 
amygdala, and pars compacta of the 
substantia nigra.‘ A second group of 
neurons that immunostains for a- 
MSH, but not other POMC peptides, 
has been identified in the lateral 
hypothalamic area.’ This region pro- 


jects diffusely to caudate, putamen, 
hippocampus, and all neocortex.’ In 
vitro neurochemical studies have 
shown a-MSH release from chemical- 
ly stimulated hypothalamic slices.’ In 
vivo studies suggest an interaction of 
the peptide with cholinergic and 
monoaminergic cerebral systems.' 
Furthermore, administration of exog- 
enous a-MSH has been reported to 
induce numerous behavioral effects in 
animals. These include stimulation of 
grooming and stretch-yawning,* aug- 
mented learning and memory,’ induc- 
tion of abnormalities in posture and 
locomotion, elicitation of sexual ex- 
citement,'' and a hypothermic and 
antipyretic effect.'” 

Idiopathic Parkinson’s disease (PD) 
is a neurologic disorder of unknown 
cause, characterized by degeneration 
of dopaminergic cells in the substan- 
tia nigra. Clinically, both motor (aki- 
nesia, rigidity, tremor) and psychic 
(depression, dementia) symptoms are 
present. Several years ago, Shuster et 
al? found a significant increase of 
8-MSH concentrations in plasma of 
parkinsonian patients and suggested 
a new hypothesis for the pathogenesis 
of PD, linking a “defect of MSH auto- 
regulation” with midbrain dopamin- 
ergic activity. On the basis of this 
hypothesis, the activity of the peptide 
that inhibits a-MSH release from 
pituitary (called MIF-I) was tested in 
several clinical studies.'*> The MIF-I 
showed some beneficial effects on 
rigidity and tremor but was without 
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effect om akinesia. Recently, Pique et 
al“ measured the concentrations of 
POMC peptides in hypothalamic ex- 
tracts of Ħ parkinsonian patients and 
22 healthy subjects. No significant 
difference for 6-endorphin, 8-lipotro- 
pin, ACTH. and y-3-MSH was found 
between the two groups. However, a 
twofold increase in a-MSH concentra- 
tion was-observed in the patients with 
PD, suggesting that one of the two 
central e-MSH containing neuronal 
systems is selectively altered in PD. 
As cerebrospinal fluid (CSF) a-MSH 
concentrations reflect primarily a- 
MSH secretion within the central ner- 
vous system,'’'’ if brain a-MSH is 
increased m patients with PD, this 
increase should be reflected in CSF 
concentrations of the peptide. 

To examine this hypothesis, a- 
MSH-LI was measured in the CSF of 
12 healthy control subjects and nine 
patients with PD, four of whom were 
recently diagnosed and had never tak- 
en any amtiparkinsonian medication. 


SUBJECTS AND METHODS 
Subjects 


Nine men (mean age + SD, 67.0 + 8.0 
years) with idiopathic PD were selected for 
the study. Awdiagnosis of PD was made on 
the basis øf standard clinical criteria of 
rigidity, braeykinesia, and tremor. All had 
normal non-contrast-enhanced computed 
tomography of the head. No patient had 
any significant concomitant medical ill- 
ness. In addition, patients had no history 
of drug or aicohol abuse. The mean dura- 
tion of parkimsonism was 3.7 + 6.3 years. 
Four patients with PD (mean age + SD, 
66.0 + 3.5 vears) were recently diagnosed, 
and they had never received antiparkin- 
sonian drugs. The remaining five patients 
were treated with levodopa and carbidopa 
(range, levodopa, 300 to 750 mg/d; carbido- 
pa, 25 to Ta>mg/d). All treated patients had 
a “drug-holiday” with a mean medication- 
free peried prior to lumbar puncture of 
3.4 + 4.0 days (range, 2 to 14 days). Other 
medications were discontinued i in all sub- 
jects for at least ten days. Stage of disease 
by Hoehn and Yahr” criteria was II-III for 
the never treated patient group and IV-V 
for the treated patients. Motor perfor- 
mance was evaluated with a modified 
Columbia University Rating Scale.” All 
patients were free of major depressive 
illness as determined by DSM-III criteria.”! 
Cognitivesstatus was assessed by the Mini- 
Mental Siate Examination.” Twelve age- 
matched healthy control subjects (mean 
age, 70.9= 12.9 years; nine men, three 
women) were selected for the absence of 
medical, psychiatric, or neurologic disease 
using strict health eriteria published else- 
where.”** The He data are summa- 





rized in the Table. Informed consent for 
the study was obtained for all subjects. 


Procedure 


Lumbar puncture was performed be- 
‘tween 8 and 10 Am, after a nine-hour fast 
i 
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Duration of Parkinson's 
disease, y 

Hoehn and Yahr stage9 

Modified CUS score 


tValues are means + SDs. 


and restricted bed rest. Cerebrospinal fluid 
samples were collected in tubes in wet ice, 
aliquoted, and stored at —70°C until as- 
sayed. An analysis of five successive frac- 
tions of CSF, from 6 to 30 mL, showed no 
rostral-caudal gradient in a-MSH-LI in 
two control subjects. For subsequent anal- 
ysis, pools of 12 to 24 mL of CSF in control 
subjects, and 10 to 12 mL in patients with 
PD were used. 


Assays 


Cerebrospinal fluid (0.5 mL) was 
extracted using 0.1% trifluoroacetic acid 
(TFA) and purified with cartridges (Sep- 
pak C-18, Waters Associates, Milford, 
Mass). The cartridges were prewashed 
with methanol/water/TFA  (80/20/0.1, 
vol/vol/vol) and 0.1% TFA. Compounds of 
interest were removed with 4 mL of meth- 
anol/water/TFA (80/20/0.1, vol/vol/vol). 
The eluate then was lyophilized in a con- 
centrator (Speed Vac, Savant, Hicksville, 
NY) and resuspended in a radioimmunoas- 
say buffer. a-Melanocyte-stimulating hor- 
monelike immunoreactivity was measured 
using a commercially available radioim- 
munoassay kit (Immunonuclear Corp, 
Stillwater, Minn). The antibody was shown 
to be specific for the C-terminus of the 
peptide, cross-reacting in equal amounts 
with a-MSH, des-acetyl-a-MSH and di- 
acetyl-a-MSH. The assay demonstrated 
4.0% cross-reactivity with ACTH 1-24, and 
less than 0.1% cross-reactivity with ACTH 
1-39, 8-endorphin, £-lipotropin, met-en- 
kephalin, neurotensin, and substance P. 
The minimum detectable amount of a- 
MSH-LI was 2 pg per tube. Intra-assay 
coefficient of variation was 7.2% + 1.5% 
(SD). 


Statistics 


Comparison between subjects was per- 
formed using Student’s t test and Pear- 
son’s correlation coefficient. The level of 
statistical significance was taken at 
P< ..05. 


RESULTS 


Cerebrospinal fluid a-MSH-LI con- 
centrations were significantly greater 
in patients with PD than in age- 
matched control subjects (mean + 


Clinical Characteristics of Control Subjects and Patients With Parkinson’s Disease* 


Control Subjects 


70.9 + 12.9f 


Mini-Mental State score 24 Be Wy 24.7 + 2.0 
Levodopa therapy, mg/d 585.0 + 190 
Carbidopa therapy, mg/d 67.4 + 11.2 


* CUS indicates Columbia University Rating Scale. 





Patients With Parkinson’s Disease 
——. ——_— —x-_—'-— Om —- 
Never Treated Previously Treated 



















66.0 + 3.5 67.8 + 10.2 
6.4 + 7.4 

Il-1 IV-V 
9.8 + 2.2 19.2 + 7.1 






a-Melanocyte Stimulating Hormone, 
pg/mL 





Patients 
With PD 


Control 

Subjects 
Cerebrospinal fluid a-melanocyte-stimulating 
hormonelike immunoreactivity in control sub- 
jects and patients with Parkinson’s disease 
(PD) (means + SDs are indicated). 


SD, 44.1 + 9.3 pg/mL in patients with 
PD; 21.8 + 10.0 pg/mL in control sub- 
jects; P< .001) (Figure). The mean 
a-MSH-LI remained significantly 
greater in the patients with PD when 
compared only with male control sub- 
jects. There was no significant differ- 
ence in a-MSH-LI concentration 
between the nontreated and previous- 
ly treated patients with PD. No signif- 
icant correlation was found between 
CSF a-MSH-LI concentrations and 
age, duration of symptoms, or motor 
status as scored by the Columbia Uni- 
versity Rating Scale. 


COMMENT 


We found significantly increased 
CSF a-MSH-LI concentrations in 
patients with idiopathic PD. This 
finding is in accord with the twofold 
increase in a-MSH concentration 
observed by Pique et al’ in a postmor- 
tem study of the hypothalamus in 
eight PD and 11 age-matched control 
brains. In the latter study, antipar- 
kinsonian medication during the 
course of the disease was not speci- 
fied. In our study, no significant dif- 
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ference in CSF a-MSH-LI concentra- 
tion was found between treated and 
untreated patients with PD. We also 
found no correlation of CSF a-MSH- 
LI with age or duration of symptoms. 
Other POMC-related peptides have 
been measured in the CSF of patients 
with PD. 6-Endorphin concentrations 
were reduced in untreated patients 
with PD, whereas £-lipotropin and 
ACTH concentrations did not signifi- 
cantly differ from control subjects.” 
Endocrine and autonomic dysfunc- 
tions occur in most patients with PD. 
Postural hypotension,* impaired 
thermoregulation,” seborrhea,” im- 
pairment of growth-hormone release 
in response to levodopa,” and abnor- 
mal glucose tolerance” are frequent 
symptoms. Considering the role of 
POMC-related peptides in several 
neuroendocrine functions, it is possi- 
ble that abnormal processing of these 
peptides is related to these vegetative 
symptoms of PD. Hypothalamic in- 
volvement in PD has been shown in 
several neuropathologic studies* with 
Lewy bodies, the pathologic marker of 
the disease consistently observed in 
this brain region. Hypothalamic 
nuclei are selectively involved, with 
the tuberomamillary, the lateral, and 
the posterior region containing the 
highest concentrations of Lewy 
bodies, while anterior and medial 
nuclei, including the arcuate nucleus, 
are relatively spared.” 
Neurochemical and pharmacologic 
studies have shown a relation between 
central a-MSH and dopaminergic sys- 
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tems. In vitro, a-MSH administration 
increases tritiated dopamine uptake 
in frontal cortical slices and influ- 
ences the dopamine uptake from a 
synaptosoma! preparation of caudate 
and putamen.**** In animals, adminis- 
tration of MSH peptides increases 
striatal tyrosine hydroxylase activi- 
ty* and alters specifically the fluores- 
cence of dopaminergic neurons in sub- 
stantia nigra and medio-basal hypo- 
thalamus.” Furthermore, grooming 
behavior induced by MSH-related 
peptides is blocked by dopamine 
antagonists.” The influence of a-MSH 
on dopaminergic neurons has been 
more fully examined than the role of 
dopamine on the synthesis and release 
of a-MSH in the brain. In hypotha- 
lamic slices, dopamine did not affect 
release of a-MSH under basal condi- 
tions* and failed to inhibit potassium- 
induced release of a-MSH.* No in vivo 
data are available to confirm these 
findings. Studies of dopaminergic 
modulation of the synthesis of other 
POMC peptides have produced con- 
flicting results. Long-term treatment 
with haloperidol, a dopamine receptor 
antagonist, elevated hypothalamic 8- 
endorphin cencentrations in some 
studies**' but was ineffective in 
another. Reeently, it was described 
that long-term haloperidol treatment 
resulted in a significant reduction of 
B-endorphin immunoreactivity only 
within the striatum, when other brain 
regions were unaffected.* 

Two mechanisms may be suggested 
to account for increased a-MSH-LI in 
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the CSF of parkinsonian patients. If, 
as in the case of the neurointerme- . 
diate lobe of the pituitary gland,“ 
hypothalamic a-MSH release is under 
negative dopaminergic control, then 
the increased a-MSH concentrations 
found in our patients are secondary to 
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dopaminergic input to the relatively 
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this notion is the observation that 
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thalmic homogenates are significant- 
ly reduced in patients with PD.* A 
direct anatomic basis for this a-MSH/ 
dopamine relation is the demonstra- 
tion of synaptic connections between 
dopaminergic and opiomelanotropin- 
ergic fibers within the arcuate nucle- 
us of the hypothalamus.* 

On the other hand, a primary defect 
in a-MSH synthesis can be hypothe- 
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amidation, and WN-acetylation. Of 
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activity of a-MSH as this renders the 
peptide more resistant to neuropepti- 
dase degradation.” An enzymatic de- 
fect in a-MSH posttranslational pro- 
cessing may explain our findings. Fur- 
ther neurochemical studies are needed 
to elucidate the basis of increased 
a-MSH in PD. 


16. Pique L, Jegou S, Bertagna X, et al: Pro- 
opiomelanocortin peptides in the human hypo- 
thalamus: Comparative studies between normal 
subjects and Parkinson patients. Neurosci Lett 
1985;54:141-146. 

17. De Rotte AA, Bouman HJ, van Wimersma- 
Greidanus TB: Relationship between alpha-MSH 
levels in blood and in cerebrospinal fluid. Brain 
Res Bull 1979;5:375-381. 

18. Thody A, De Rotte AA, van Wimersma- 
Greidanus TB: Plasma and cerebrospinal fluid 
a-MSH secretion. Brain Res Bull 1979;4:213-216. 

19. Hoehn MM, Yahr MD: Parkinsonism: 
Onset, progression and mortality. Neurology 
1967;17:427-442. 

20. Duvoisin RC: The evaluation of extrapy- 
ramidal disease, in Ajuriagerra J (ed): Mono- 
amines, Noyaux Gris Centrauz de Parkinson. 
New York, Masson Publishers USA Ine, 1970, pp 
313-325. 

21. American Psychiatric Association Task 
Force on Nomenclature and Statistics: Diagnos- 
tic and Statistical Manual of Mental Disorders 
(DSM-III), ed 3. Washington, DC, American Psy- 
chiatric Association, 1980, pp 124-126. 

22. Folstein MF, Folstein SE, McHugh PR: 
‘Mini-mental state’: A praetical method for grad- 
ing the cognitive state of patients for the clini- 
cian. J Psychiatr Res 1975;12:189-198. 

23. Duara R, Margolin RA, Robertson-Tchabo 
EA, et al: Cerebral glucose utilization as mea- 


Parkinson’s Disease—Rainero et al 


sured with positron emission tomography in 21 
vesting healthy men between the ages of 21 and 
33 years. Bram 1983;106:761-775. 

24. Duara E, Grady C, Raxby J, et al: Human 
brain glucose utilization and cognitive function 
in relation tosage. Ann Neurol 1984;16:702-713. 

25. Nappi ©, Petraglia F, Martignoni E, et al: 
-Endorphin cerebrospinal fluid decrease in 
untreated i i patients. Neurology 
1985;35:1371-1374. 

26. Gross M, Bannister R, Gadwin-Austin R: 
Orthostatic hypotension ir Parkinson’s disease. 
Lancet 1972;1174-176. 

27. Gubbay SS, Barwick DD: Two cases of 
accidental hypethermia in Parkinson’s disease 
with unusual EEG findings. J Neurol Neurosurg 
Psychiatry 196629:459-466. 

28. Burton JL, Shuster S: Effect of L-DOPA on 
seborrhoea of parkinsonism. Lancet 1970;2:19- 
23. | 

29. Malarkey WB, Cyrus J, Paulson GW: Dis- 
sociation of growth hormone and prolactin secre- 
tion in Parkinson's disease following chronic 
L-DOPA therapy. J Clin Endocrinol Metab 
1974;39:229-225: | 

30. Lipman W, Boykin ME, Flora RE: Glucose 
intolerance in Barkinson’s disease. J Chronic Dis 
1974;27:573-579) 

31. Ohama E, Ikuta F: Parkinson’s disease: 
Distribution of Lewy bodies and monoamine 
neuron systems. Acta Neuropathol 1976:34:311- 
319. 

32. Langster JW, Forno LS: The hypothala- 


e— 










-Arch Neurel—Vol 45, Nov 1988 


TN 


£ 


i” B. 


i x 


mus in Parkinson’s disease. Ann Neurol 1978; 
3:129-133. 

33. Delanoy RL, Kramarcy NR, Dunn AJ: 
ACTH (1-24) and lysine vasopressin selectively 
activate dopamine synthesis in frontal cortex. 
Brain Res 1982;231:117-119. 

34. Torre E, Celis ME: a-MSH and MIF-I 
influence dopamine (DA) uptake on crude synap- 
tosomal preparations from rat mediobasal hypo- 
thalamus (MBH) and caudate putamen (CP). 
Peptides 1984;5:669-674. 

35. Dunn AJ, Iuvone PM, Reas HD: Neuro- 
chemical response of mice to ACTH and lysine 
vasopressin. Pharmacol Biochem Behav 1976; 
5:139-145. 

36. Lichtensteiger W, Lienhart R, Kopp HG: 
Peptide hormones and central dopamine neuron 
systems. Psychoneuroendocrinology 1977;2:237- 
248. 

37. Wiegant WM, Colls AR, Gispen VH: 
ACTH-induced grooming involves brain dopa- 
mine. Eur J Pharmacol 1977;41:343-345. 

38. O’Donohue TL, Charlton CG, Thoa NB, et 
al: Release of alpha-melanocyte stimulating hor- 
mone into rat and human cerebrospinal fluid in 
vivo and from rat hypothalamic slices in vitro. 
Peptides 1981;2:93-100. 

39. Warberg J, Oliver C, Barnea A, et al: 
Release of immunoreactive alpha-MSH by syn- 
aptosome-enriched fractions of homogenates of 
hypothalami. Brain Res 1979;175:247-257. 

40. Locatelli V, Petraglia F, Penalva A, et al: 
Effect of dopaminergic drugs on hypothalamic 


ag 
aks h x 


and pituitary immunoreactive 8-endorphin con- 
centrations in the rat. Life Sei 1983;33:1711- 
1717. 

41. Ham J, Smyth DG: 6-Endorphin process- 
ing in pituitary and brain is sensitive to haloper- 
idol stimulation. Neuropeptides 1985;5:497-500. 

42. Millington WR, Maiewski S, O’Donohue 
TL, et al: Long-term haloperidol treatment ele- 
vates -endorphin levels in the intermediate 
pituitary but not in rat brain. Neuropeptides 
1985;6:365-372. 


43. Beal MF, Fisher J, Carr DB, et al: Effects 


of neuroleptic drugs on brain 8-endorphin immu- 
noreactivity. Newrosei Lett 1985;53:173-178. 

44. Tilders FJH, Smelik PG: Direct neural 
control of MSH secretion: The involvement of 
dopaminergic tuberc-hypophyseal neurones, in 
Tilders F, Swaab D, van Wimersma-Greidanus 
TJ (eds): Frontiers in Hormone Research. New 
York, S Karger AG, 1977, vol 4, pp 80-95. 

45. Javoy-Agid F, Ruberg M, Pique L, et al: 
Biochemistry of the hypothalamus in Parkin- 
son’s disease. Neurology 1984;34:672-675. 

46. Baker H, Ruggiero DA, Alden S, et al: 
Anatomical evidences for interactions between 
catecholamine and adrenocorticotropin-contain- 
ing neurons. Neurosci 1986;17:469-484. 

47. O’Donohue TL. Handelman GE, Chaconas 
T, et al: Evidence that N-acetylation regulates 
behavioral activity of a-MSH in the rat and 
human central nervous systems. Peptides 1981; 
2:333-344. 


Parkinson's Disease—Rainero et al 1227 


a } 
ELi Ad a. xs i ae ey we 2 Port 











1298 


THE BASCOM PALMER EYE INSTITUTE—UNIVERSITY OF MIAMI 
SCHOOL OF MEDICINE—DEPARTMENT OF OPHTHALMOLOGY 
announces the 26th annual 


NEURO-OPHTHALMOLOGY COURSE 
Sheraton Royal Biscayne Hotel—Key Biscayne, Miami, Florida 
December 8-10, 1988 
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Subeortical Structures in Aphasia 





An Analysis Based on (F-18)-Fluorodeoxyglucose, Positron Emission 
Tomography, and Computed Tomography 


E. Jeffrey Metter, MD; Walter H. Riege, PhD; Wayne R. Hanson, PhD; 
Catherine A. Jackson, MA; Daniel Kempler, PhD; Diana van Lancker, PhD 


è Subcertica!l structural damage that 
includes the anterior and posterior inter- 
nal capsule, caudate, tha amus, lenticular 
nuclei, amd insula has been shown to 
cause aphasias. A critical question that 
has not besa resolved is whether the role 
of these structures on behavior is a direct 
one or whether it is indirect through the 
cortex. We kave used pat way analysis to 
evaluate computed tomography, glucose 
metabolic, and language data from 47 
aphasic patients to answer this question. 
For fluency (from the Western Aphasia 
Battery), subcortical structural damage 
had direct and indirect (through frontal 
lobe) effects on the behavior. For a com- 
prehension task (sequential commands), 
subcortical damage had no direct effect 
and only a slight indirect effect through 
the temporal labe. Thus, both direct and 
indirect effects of subcortical damage 
can be demonstrated for specific behav- 
ioral measures. — 

(Arch Neuro! 1988;45:1229-1234) 





Recent interest in aphasia has been 

on the role of subcortical struc- 
tures in mediating or supporting lan- 
guage abilities. Reporzs have shown 
that subcortical lesions (internal cap- 
sule, striatum, globus pallidus, and 
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thalamus) can result in aphasia.'’’ A 
uniform model of the pathoanatomy 
of aphasia clearly needs to consider 
the role of these subcortical struc- 
tures. This article asks the question 
whether subcortical structural dam- 
age directly causes behavioral symp- 
toms in aphasia or whether it does so 
indirectly through the cortex? 

To understand the association of 
cortical function to subcortical dam- 
age, a measure is needed which 
reflects the functional integrity of 
brain tissue independent of structural 
damage. One such measure is the rate 
of glucose metabolism demonstrated 
by positron emission tomography 
(PET), since glucose metabolism can 
be shown to increase linearly with 
increased firing of neurons.’ In previ- 
ous studies of aphasic patients, we 
have demonstrated that resting pat- 
terns of glucose metabolism are dis- 
tinctly different from structural dam- 
age as found by x-ray computed 
tomography (CT) or at autopsy. By 
comparing data obtained from CT and 
PET, we can better understand the 
relationship between structure and 
brain function. 

Previously,'' strong correlations 
were found among prefrontal, poste- 
roinferior frontal (Broca’s region), 
parietal, caudate, thalamus, and cere- 
bellar glucose metabolism in aphasic 
patients studied more than four 
months after the event. A principal 
components analysis (a technique 
that examines how variables cluster 
or group) revealed that these regions 
constituted the first component 
accounting for 65% of the variance. A 


second component consisted of tempo- 
ral and parietal metabolism and 
accounted for 22% of the variance. No 
other components were found to be 
important. These observations permit 
the inference of two brain systems 
involving the cortical metabolism of 
aphasic patients: a frontal system 
linked with subcortical regions, and a 
temporal system. Par etal metabolism 
was associated with both systems. 

In addition, the left frontal hypo- 
metabolism (that included most of the 
lateral aspect of the lobe) did not 
necessarily result fram direct frontal 
structural damage. Fifty-seven per- 
cent of aphasic subjects’! were found 
to have left prefrontal hypometabo- 
lism (both anterior and superior to 
Broca’s region), while 22% had struc- 
tural damage in these areas. Subjects 
with and without left frontal hypome- 
tabolism differed or the extent of 
structural damage to subcortical 
regions, including the internal capsule 
(anterior and posterior limbs), cau- 
date, lenticular nuclei, thalamus, and 
insula. The degree of structural dam- 
age in these deep regions was strongly 
intercorrelated. 

The observations on subcortical 
structural damage suggested that for 
simplicity in modeling, these regions 
could be considered as a single mea- 
sure. This study examines the degree 
of structural damage to subcortical 
structures rather chan metabolic 
changes for two reasens: (1) the reso- 
lution of PET at present does not 
allow for accurate analysis of most 
subcortical structures, and (2) the 
intent was to compare structural 


Aphasia— Metter et al 1229 


SIS IT 
4 Sin- 
= SS 


EES, 


PA 
s- 


Pr a 
a 


=i 


F 


A” ae a a 


ee ee i 
>y ; age 


4G 


=e 


yer. we 


ae 


damage with distant metabolic ef- 
fects, since most current behavioral 
studies focus on structural damage. 

Path analysis'*"* was adopted for 
post hoc data analysis. It applies 
regression and partial correlation 
techniques to equations developed 
from a model and differs from multi- 
ple regression analysis in (1) a given 
model may consist of more than one 
regression equation, and (2) specific 
criteria need to be met to describe 
directionality and causality. Figure 1 
proposes a model of the relationship 
between structural damage to subcor- 
tical regions, their indirect effects on 
frontal or temporal regions, and 
behavior. The presence of an arrow 
between two boxes implies a causal 
linkage between the box from which 
the arrow arises and the box to which 
it is connected. The “p” is a causal 
coefficient that, when calculated, indi- 
cates how much change occurs in the 
receiving box when the causative box 
changes 1 unit. For Fig 1, the model 
states that subcortical damage can 
cause changes in behavior directly, or 
have an effect on the frontal and 
temporal regions that subsequently 
effects behavior. 

To show causal relationships within 
the model the following criteria are 
needed: (1) time precedence (the cause 
needs to precede the effect); (2) tem- 
poral priority or relationship between 
the two variables (the two variables 
being considered need to be reason- 
ably associated in time, space, or func- 
tion and the relationship is not by 
chance); and (3) nonspuriousness 
(there must not be a third variable 
causing the changes in both variables 
under consideration). Thus, by pro- 
posing a reasonable model, equations 
can be written to solve for the p’s, and 
the p’s can be estimated by multiple 
regression analysis. The model can 
then be tested by examining how 
closely the true Pearson correlations 
between variables can be calculated 
from the pathways coefficients. 

The following observations, made 
from our aphasic patients, argue that 
the model in Fig 1 can be considered 
as a causal one. In normal subjects, 
local cerebral metabolic rates of glu- 
cose (LCMRGIlc) for homologous 
brain regions in each hemisphere are 
symmetric. Following a left hemi- 
sphere cerebral infarction or hemor- 
rhage, many apparently undamaged 
regions show left/right metabolic 
asymmetry for homologous regions. 
Likewise, focal brain damage was 
accompanied by the development of 
aphasia. These observations argue for 
time precedence and an appropriate 
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Fig 1.—Genera! model of relationship among subcortical structural damage, metabolism, and 
behavior. Mode! states that subcortical damage has direct effects on behavior (arrow p41), 
frontal (arrow p21), and temporal (arrow p31) lobes. Frontal calculated by averaging frontal 
metabolic reference ratios. Temporal calculated by averaging posterosuperior temporal and 
posterior temporal metabolic reference ratios. Both frontal and temporal lobes have effect on 
behavior. Subcortical damage has indirect effect on behavior based on its effects on frontal and 
temporal lobes. Relationship between these measures can be expressed based on presence of 
arrow between boxes. Arrow states that the box being pointed to can be determined by 
multiplying the box from which arrow comes by the corresponding constant (p). By calculating 
p's, strength of the relationships in the model can be calculated to determine which relationships 
are most viable. (For an explanation of ‘‘p,’’ see text.) 


relationship. The structural damage 
preceded and was appropriate to 
cause the metabolic asymmetry and 
the aphasia. Nonspuriousness is more 
dificult to argue, but no other vari- 
ables are likely to have caused the 
structural damage, metabolic asym- 
metry, and behavioral changes. Our 
studies have included patients with 
cerebral infarctions and hemor- 
rhages, so that general cerebral isch- 
emia secondary te vascular stenosis 
could not be such a common vari- 
able. 

Several further assumptions need 
to be made for the model in Fig 1: (1) 
The extent of structural damage can 
be estimated on CT, and the scalar 
rating system used in this study is 
linear. (2) Local cerebral metabolic 
rates of glucose are related to the 
capability of regions to carrying our 
specific behaviors. (3) Regional corti- 
cal glucose metabolism reflects 
changes associated with direct dam- 
age and/or remote effects; both of 
which are relevant to behavior. (This 
issue is tested in Model 2.) 

Several related models are tested in 
this article starting with the model in 
Fig 1. Two behavioral measures from 


the Western Aphasia Battery’ were 
selected for study: fluency and 
sequential commands. In previous 
studies, reduced fluency was found to 
correlate strongly with left frontal 
hypometabolism,'! while impaired 
comprehension of sequential com- 
mands was found to correlate with 
left temporal hypometabolism. These 
behavioral measures were not se- 
lected to reflect any specifie language 
process, but rather because of their 
correlations to frontal or temporal 
functions. In this manner, we opti- 
mized our analysis of direct and indi- 
rect effects of subcortical structural 
damage. 


SUBJECTS AND METHODS 
Subjects 


Forty-seven subjects who were studied 
were aphasic secondary to a cerebral 
infarct or hemorrhage in tne left hemi- 
sphere with a history of only a single 
event. All subjects were right-handed, and 
five were female. Many were being treated 
for cardiac disease and hypertension, but 
none was taking sedatives, tranquilizers, 
or anticonvulsants. Age ranged from 37 to 
73 years with a mean of 62 years. Subjects 
were tested with the Western Aphasia 
Battery. All were studied more than six 
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| 
Fig 2.—Model 1. Relationship among structure, metabolism, and fluency or sequential 
commands ‘rom Fig 1. In the madel, pathway coefficients for structural and metabolic 
interrelationships are the same for both behavioral measures. Differences in pathways are from 
subcorticakstructural measure, frontal, and temporal metabolism to the behavior. These pathway 
coefficients (041, p42, p43) are shown with fluency above the line and sequential commands 
below. (1) Subcortical structural damage had both direct and indirect effect (through frontal lobe) 
on fluency. (2) Sequential commands, subcortical damage had no effect on this behavior. Major 


rated on a 5-point scale by two evaluators 
(with a 90% agreement) and averaged out. 
The scale was 0, normal; 1, atrophy (sulcal 
enlargement with no evidence of specific 
tissue damage); 2, damage but no loss of 
tissue (tissue was clearly infarcted but 
overall regional structure appeared in- 
tact); 3, partial tissue loss; and 4, complete 
tissue loss. 

The CT films from eight subjects were 
used to demonstrate linearity of the above 
rating scale. Subcortical regions in both 
the left and right hemispheres were ana- 
lyzed by densitometry. A left to right ratio 
was calculated for the densitometric mea- 
sures. There was a significant correlation 
by Spearman rho (r = 62, P = .001) with 
the CT scale, arguing that at one level the 
rating scale appears to be linear. 


Data Analysis 


To reduce skewness in the distribution of 
the variables, a square root transforma- 
tion was used for the metabolic data and a 
log and square root transformation for the 
CT measures. After transformations, vari- 
ables were approximately normally dis- 
tributed and had roughly similar scatter. 
No outliers were identified with the trans- 
formed data, and the regional scores were 
not highly intercorrelated. The trans- 
formed data appeared appropriate for mul- 
tivariate analysis.” 

For the purpose of this study, pathway 





effect resulted from temporal lobe. (For an explanation of “p,” see text.) 
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Table 1.—Correlations Model 1* 


OS 
Subcortical 


| 14 (.15) 
64 (.67) 67 (.68) .22 (.25) 
.05 (.08) 








Computed Tomography 







Frontal Temporal 






.29 (.32) "F 







.34 (.23) .57 (.55) 








*Nine of nine comparisons of calculated correlations approximated actual correlations. The first set of 
correlations given are calculated from pathway analysis, while that within parentheses is the actual correlation. 
Frontal and temporal refer to the metabolic reference ratios. 


weeks after EN af the aphasia. The 
majority were four to 12 months after a 
stroke. 

PET 

Subjeets were studied using (F-18)-fluo- 
rodeoxyglucose on the PET scanner (Neu- 
roECAT) (CTI Ine, Knoxville, Tena), in a 
resting state with eyes and ears unoc- 
eluded. They were injected with 5 te 10 mCi 
of (F-18-fluorodeoxyglucose, arterialized 
venous bieod samples were drawn to estab- 
lish an arterial blood curve, and scanning 
was started 40 minutes later. Values of 
LCMRGle were calculated as previously 
described. ’* 

Sixteen regions of interest were mea- 
sured in each hemisphere to obtain 
LCMRG le. The approximate regional loca- 
tions aad sizes have previously been 
reported." A single frontal value was 
obtained by aar the six measures of 
the prefrental and pesteroinferior frontal 
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(Broca’s area) regions. A single temporal 
value was calculated by averaging the four 
measures of the posterosuperior temporal 
(Wernicke’s area) and middle and lateral 
inferior temporal regions. Since left hemi- 
sphere LCRMGIc had high variance, the 
frontal and temporal measures were di- 
vided by the average right hemisphere 
LCMRG1c for each subject. This ratio has 
been referred to as a “reference ratio.” 
The mean right hemisphere LCMRG1c¢ has 
been shown to have a normal value in these 
patients when compared with normal sub- 
jects." 


CT 


Each aphasic subject had a CT scan done 
on a CT scanner (Picker 1200SX or a GE 
8800) with scanning in the same plane as 
PET. The same 16 regions as measured for 
glucose metabolism, as well as the anterior 
and posterior limbs of the internal cap- 
sules, insula, and lenticular nuclei were 


coefficients greater than .25 were consid- 
ered important. This level was selected for 
two reasons (1) at this level more than 5% 
of the variance was accounted for by the 
pathway, and (2) for most of the multiple 
regression equations this level was signifi- 
cant at the .05 level. 


RESULTS 


The first model examined the path- 
ways in Fig 1. We assumed that corti- 
cal structural damage to a region 
would be totally accounted for by its 
metabolism. The analytic question 
was whether the magnitude of path- 
way coefficients from subcortical 
structural damage to behavior (fluen- 
cy and sequential commands) was dif- 
ferent from zero (ie, a coefficient of 
zero implying no causal effect), and 
how that compared with the coeffi- 
cients for the indirect paths that 
included frontal and temporal metab- 
olism. 

Figure 2 gives the path coefficients 
for Model 1 as estimated by regression 
analysis (standardized beta weights). 
Subcortical damage directly influ- 
enced fluency (p41 = .37). An indirect 
effect on fluency was also present 
based on subcortical damage causing 
left frontal metabolic changes 
(p21 = .71) that then affected fluency 
(p42 = .38). The temporal lobe had no 
direct effect on fluency (p43 = .07), 
nor did subcortical damage have a 
major effect on temporal metabolism. 
Performance on sequential commands 
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did not result from direct subcortical 
damage (p41 = —.10), but rather from 
the temporal lobe (p43 = .52). 

A close agreement was found for 
correlations calculated from the path 
coefficients (eg, the calculated corre- 
lation between the subcortical struc- 
tures and behavior r41 = p41 + 
p21*p42 + p31*p43 + p21*p32*p43 + 
p31*p23*p42) and Pearson correla- 
tions for both fluency and sequential 
commands, arguing that the models 
as presented in Fig 2 cannot be 
rejected (Table 1). 

In Model 2, cortical structural dam- 
age to frontal and temporal regions 
(as measured by CT ratings for these 
regions) was separated from brain 
metabolism and considered as sepa- 
rate variables. Model 1 assumed for 
simplicity that metabolism would 
account for all structural damage 
effects. It is clear though that meta- 
bolic asymmetry occurs in aphasic 
patients in regions that are not struc- 
turally damaged," and this is particu- 
larly frequent in the prefrontal 
regions. Likewise, there was a tenden- 
cy for co-occurrence of subcortical and 
Broca’s area damage. These observa- 
tions argue that the subcortical effect 
on frontal metabolism in Model 1 
might be explained by the co-occur- 
rence of subcortical and frontal struc- 
tural damage caused by a common 
vascular distribution. 

For these reasons Model 2 examined 
whether the indirect effect of subcor- 
tical damage was related to structural 
or functional (metabolic) changes in 
frontal and temporal regions (Fig 3). 
The double-arrowed lines between the 
three structural regions imply an un- 
analyzed, noncausal relationship be- 
tween structures that is dependent on 
what has caused the structural dam- 
age in each area. This relationship 
was estimated by partial correlations 
(covarying for the structural damage 
to the third region). The remaining 
paths were calculated by regression. 

Figure 3 presents the calculated 
coefficients. A strong partial correla- 
tion was found between subcortical 
and frontal structural damage. Both 
structures showed a combined effect 
through the frontal metabolism on 
fluency. In addition, a direct effect of 
subcortical damage still existed on 
fluency; frontal lobe damage alone 
does not appear explanatory, since it 
exerted little direct effect on the 
behavioral measures. Direct structur- 
al damage to temporal lobe clearly 
affected temporal metabolism. The 
temporal lobe effects on fluency were 
minimal and indirect through the 
frontal complex. For sequential com- 
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Fig 3.—Model 2 for fluency and sequential commands that includes effect of frontal and temporal 
lobe structural damage on Model 1. Pathway coefficients shown for both fluency and sequential 
commands. On paths where two behaviors have different coefficients, fluency is above the line 
and sequential commands below the line. Note, basic structure of Model 1 is unchanged. 
Subcortical damage has direct and indirect (through frontal lobe) effect on fluency. Subcortical 
damage affected sequential commands through its actions on frontal lobe. 


Table 2.—Correlations Model 2° 


Computed Tomography 


(8 Io 


Subcortical 
.73 (.74) 
—.02 (.15) 
.69 (.67) 
.02 (.08) 


Frontal 
Temporal 
Fluency 


Sequential commands 


Frontal 
66 (.72) 
.06 (.11) 
.39 (.38) 
.02 (.00) 


Temporal Frontal 
.08 (.03) 
57 (68) — 

—.02 (.03) 


.21 (.27) 


Temporal 


.08 (.31)t 
.74 (.68) 
.24 (.23) 


.07 (.25)t 
62 (.54) 





*Fifteen of 17 comparisons of calculated correlations approximated actual correlations. The first set of 
correlations given are calculated from pathway analysis, while that within parenthesis is the actual correlation. 
Frontal and temporal refer to the metabolic reference ratios. 


tPoor fit of the calculated with actual correlation. 


mands, both the frontal complex and 
temporal lobe had an effect on the 
behavior. The more critical factor on 
sequential commands was the direct 
effect of damage to temporal cortex 
on temporal glucose metabolism (ie, 
temporal lobe function). Subcortical 
structural damage had no direct effect 
on sequential commands. 

Calculated correlations for Model 2 
agreed with Pearson correlations for 
15 of 17 determinations (Table 2). The 
model underestimated the correlation 
between frontal and temporal metab- 
olism, and the correlation of temporal 
metabolism with fluency. With the 
complexity of the model these two 
inconsistencies did not seem to be 
severe enough to reject the model as a 
whole, but argue for refinements. The 
findings from Model 2 argue that the 
simpler Model 1 was reasonable to 


test our intended hypothesis. 

Model 3 examined each subcortical 
region making up the subcortical 
measure in Model 1 where it was an 
average of the damage to the anterior 
and posterior limbs of the internal 
capsule, the caudate, thalamus, lentic- 
ular nuclei, and insula. Care needs to 
be taken in interpreting Model 3 
because of the large number of com- 
parisons. The data are presented 
because of interest in knowing what 
regions might be most important in 
causing the subcortical effect. For 
simplicity, only fluency was studied. 

Table 3 shows the results of Model 1 
for each subcortical structure. The 
strongest direct effect on fluency was 
from the posterior limb of the inter- 
nal capsule. Note that as p41 (the 
effect of subcortical damage on fluen- 
cy) declines, p42 (the effect of frontal 
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Table 4.—Semipartial Correlations for 
Regression of Fluency 


5 all metabolism 
Temporal metabolism 
Computec tomography 
Aaterior limb of internal 
capsule 


Pesterior limb of internal 
capsule 


Caudate 
Thalamus: 
Lenticularnuceli — 


insula 
Unique variance 
Re 


Shared variance = 
A squared — Unique 
variance 


*srer = (Fi dt 
(1 — .66 = F 011 | 
tP <.05 for the regression of posterior limb of the 
internal capsuie<on fluency. 





Residuals)(1 — R?) = (F/38) 





metabolism on fluency) increases. 
Also, p21 (the effeet of subcortical 
damage on frontal metabolism) is 
strongest for the anterior limb of the 
intermal capsule. The anterior and 
posterior limbs of the internal cap- 
sules appeared to contribute most 
strongly to the strength of the 
model. 

In these models, the pathway coeffi- 
cients consistently underestimated 
the Pearson correlation between tem- 
poral lobe and fluency (Pearson 
r43 = 26, while calculated r43 ranged 
from .03 to 0.21 frem the equation 
743 = p48 + p23*p42 + p3l*p41 + 
pél*p21*p42. This ebservation sug- 
zests that influences between regions 
are needed to adequately explain the 
Pearson cerrelations. 

To examine independent and shared 
variance fer the subcortical regions, a 
multivariate regression was analyzed 
for fluency by frontal and temporal 
metabolism and all six subcortical 
regions. Table 4 gives squared semi- 
partia! correlations calculated for 
ach regional measure (this is the 
amourt that the total variance is re- 
duced if each region was not included 
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in the equation).”° Only the posterior 
limb of the internal capsule was sig- 
nificant (F = 6.06; df = 8,38; P = .018) 
in explaining fluency, though frontal 
lobe metabolism approached signifi- 
cance (F = 3.646; df = 8,38; P = .064). 
Unique variability represents the 
total amount of variance independent- 
ly accounted for by all the regional 
measures. Shared variance is that 
contributed by two or more regions. 
Sixty-one percent of the variance was 
shared. This is consistent with the 
size, location, and regional interrela- 
tionships of the structural lesions in 
these patients. 


COMMENT 


The three models demonstrated 
that subcortical damage had an 
important effect on fluency but not on 
sequential commands. The subcortical 
effect on fluency was both direct and 
indirect through its actions on the 
frontal lobe. The analysis presented a 
general model that reduced the num- 
ber of regional measures to the bare 
minimum based on strong intercorre- 
lations. 

Lacunar lesions to posterior puta- 
men and internal capsule have been 
shown to affect glucose metabolism in 
temporoparietal cortex.’’ In this 
study, subcortical lesions acted 
through the frontal lobes. The two 
observations are not inconsistent. As 
a general rule, damage to subcortical 
structures result from middle cere- 
bral artery infarctions with extensive 
damage. In our study, the effects of 
smaller, less frequent, lacunar lesions 
would be masked, and are averaged 
out in the general considerations of 
the model. The effects of such lesions 
could be incorporated by subdividing 
the subcortical measure, or by specifi- 
cally modeling a large number of 
patients who show such lesions. As a 
general rule, however, subcortical 
damage involving the internal cap- 
sule, corpus striatum, globus pallidus, 
and thalamus tends to exert its major 
effect, as measured by resting glucose 
metabolism, on frontal lobe, the 
strongest effect being from the poste- 
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rior limb of the internal capsule. This 
finding is consistent with an observa- 
tion that the extent of structural dam- 
age to the posterior limb of the inter- 
nal capsule differed between Broca’s 
aphasic patients and other aphasic 
patients who had similar structural 
lesions.” 

Another aspect of the model exam- 
ined the effects of frontal metabolism 
and temporal metabolism on each oth- 
er (p32 and p23). This part of the 
model was included because of known 
and theoretical relationships between 
the regions. Traditional aphasia mod- 
els argue that information flow in 
language is from temporal to frontal 
regions, ie, language information 
needs to be received and analyzed 
before a motoric response develops. 
For our models, we would have pre- 
dicted that the temporal lobe effect on 
frontal regions would have been 
greater than frontal on temporal, but 
this was not the case. The observation 
suggests the importance of frontal 
lobe function on behavioral perfor- 
mance in aphasia. The functional 
importance may have to do with 
arousal, attention, and planning that 
are needed to respond when tested. 

In evaluating the model several 
assumptions were made and where 
possible were tested. For the basic 
model (Model 1), we assumed that any 
structural damage to frontal and tem- 
poral lobes would be reflected in the 
glucose metabolic rates and would not 
interfere with the goal of the experi- 
mental question. Model 2 clearly 
showed that this was the case, and 
that Model 1 was reasonable but not 
completely descriptive. We assumed 
that the extent of structural damage 
could be estimated using a rating 
scale and that this rating could be 
considered to be of equal interval and 
linear rather than ordinal for the 
purpose of analysis. This assumption 
is clearly difficult to test since no 
standards exist to judge the extent of 
structural damage. We have com- 
pared our scalar ratings with changes 
in regional density on the x-ray film 
using a densitometer, and found a 
strong linear correlation, suggesting 
the reasonableness of the linearity 
assumption. 

A third assumption was that 
regional glucose metabolism controls 
and precedes the language behavior. 
At present, the implications of remote 
hypometabolism are not well under- 
stood. For a complete picture, changes 
at a cellular, neuronal network, and 
regional level need to be considered, 
as well as how such processes are 
integrated to allow for performance. 
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Clearly, our knowledge of these fac- 
tors is limited. Some speculation may 
be worthwhile to understand the 
implications of remote changes. At 
one level, when a remote region 
becomes hypometabolic, several possi- 
ble mechanisms could be occurring: 
(1) loss of input from other regions 
could decrease dendritic activity, and/ 
or (2) decrease in neuronal firing pat- 
terns may result. At a higher level, 
the loss of input could imply that a 


-region is able to perform “normally” 


but without information supplied 
from other regions. Alternatively, if 
neuronal activity is turned off, the 
region itself may not function despite 
the lack of structural damage. The 
models studied in this article do not 
address such issues, but they need to 
be considered to establish a more 
sophisticated and complete model. 
Besides these limitations, the 
strength and consistencies of the 
model developed here demonstrate 
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the value of such modeling ap- 
proaches. 

Subcortical damage can be seen as 
having both direct and indirect effects 
on behavioral changes in aphasia. The 
observations that the strongest links 
in the model were the anterior and 
posterior limbs of the internal capsule 
argue that damage to these structures 
results in disconnection of frontal 
regions from deeper structures. We 
have previously reported a case show- 
ing this relationship.” The connec- 
tions of internal capsule damage with 
frontal function are not unexpected 
but emphasize that the frontal lobes 
rostral to Broca’s area need to be 
considered in modeling of the patho- 
physiology of aphasia. This has been 
done, to some degree, in analyses of 
transcortical motor aphasias when 
damage occurs in these more anterior 
areas. The frontal regions beyond 
Broca’s area also seem to come into 
play (even though not structurally 
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A Syndrome of REM and Non-REM Sleep Reduction 
and Lateral Gaze Paresis After Medial Tegmental 


Pontine Stroke 


Computed Tomographic Scans and 
Anatomical Correlations in Four Patients 


Alain Autret, MD; Fabienne Laffont, MD; Bertrand de Toffcl, MD; Henri-Pierre Cathala, MD 


@ A common pattern of reduction in 
both rapid eye movement and non-rapid 
eye movement sleep associated with var- 
ious lateral gaze paralyses was present in 
four cases of brain-stem stroke. From 
computed tomographic scan data, clinical 
inferences, and, in two cases, neuropath- 
ologic sections, the common lesions were 
localized in the medial pontine tegmen- 
tum, ie, the inner part of the gigantocellu- 
lar and pontis centralis caudalis nuclei. 
These data in humans were compared 
with lesions obtained experimentally in 
cats. 

(Arch Neurol 1988;45:1236-1242) 


olysomnographic recordings made 

in patients following a brain-stem 
stroke, proved by a computed tomo- 
graphic (CT) scan or by a neuropatho- 
logic examination, have shown vari- 
able and apparently contradictory 
disturbances in the _ sleep-waking 
cycle: Markand and Dyken’ noted an 
absence of rapid eye movement (REM) 
sleep and a notable reduction in non- 
REM (NREM) sleep in a case (No. 1) 
of a hematoma that was located at the 
junction of the basal portion of the 
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pons and in a case (No. 4) of an 
infarction that mainly affected the 
basal portion of the pons and, to a 
lesser degree, the pontine tegmentum 
and the cerebellar hemispheres. The 
first case was recorded during 18 
hours, 19 days after the stroke, and 
the second case was recorded during 
23 hours and 30 minutes, five months 
following the stroke. On the other 
hand, Popoviciu et al? observed an in- 
crease in the percentage of REM sleep 
in two cases of brain-stem infarction: 
one case (No. 1) was located in the 
median pontine region and associated 
with limited lesions of the midbrain 
tegmentum, and the other case (No. 4) 
massively involved the medullary and 
pontine tegmentum. This second case 
was recorded during 24 hours, 34 days 
after the stroke. Insomnia has also 
been reported by Laffont et al’ in a 
brain-stem hematoma, which is 
included in the present series (case 4). 
Such inconsistent findings are not sur- 
prising, a priori, if one refers to the 
modifications in vigilance induced by 
electrolytic lesions of the brain stem in 
the cat (see “Comment” section) and to 
the wide range of human sleep param- 
eters that may be increased by patho- 
logic conditions. 

We would like to emphasize a com- 
mon pattern of sleep modification, 
consisting of a reduction in REM and 
non-REM sleep associated with lateral 
gaze paralysis secondary to a medial 
tegmental pontine stroke, in four clin- 
ically and radiologically well-docu- 
mented cases. The anatomic findings 
are presented in two of these cases. 


POPULATION 
Clinical Cases 


We selected for study one female and 
three male patients who had presented 
with a brain-stem stroke. During the course 
of their disease, they all presented with 
symptoms related to bilateral lesions of the 
corticospinal or corticonuclear pathways. 
In each case, the chronologic succession of 
clinical signs is reported. 

Case 1.—A 51-year-old man had a history 
of high blood pressure. On Sept 3, 1983, 
while going to bed, he beeame dizzy and 
rapidly experienced vomiting and lethargy. 
On examination a few hours later, the 
neurologic deficit had progressed, as shown 
in Table 1, with a bilateral and almost 
complete lateral gaze paralysis. A poly- 
graphic recording was made 30 days later. 
At that time, the lethargy had disappeared, 
but the neurologic deficit persisted, and a 
right-sided corneal ulceration was noted. 
He did not mention that he had had 
dreams. 

CASE 2.—A 49-year-old woman with 
hypertension had presented with a right 
hemiplegia with aphasia some years earlier 
that regressed in one month. On several 
occasions, she complained of bilateral phos- 
phenes associated with headache and nau- 
sea on sudden rotations of the head. On July 
2, 1984, one of these episodes was followed 
by rotatory vertigo, diplopia, right hemi- 
paresis, and hemihypesthesia that affected 
the face and the limbs with a right-sided 
visual field defect that persisted after dis- 
appearance of the headache. She was hos- 
pitalized with the diagnosis of a basilar 
migraine. The deficit persisted until July 8. 
She then became lethargic and manifested 
a bilateral, lateral gaze paralysis, ptosis, 
and a left-sided reactive mydriasis (Table 
1). On July 27, positionally triggered myo- 
clonias and spontaneous crawling and 
scratching movements, exaggerated by 
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Table 1.—Clinical Symptoms * 


Hemiplegia 
Face 
Upper limb 
Lower limb 
Babinski’s sign _ 
Tactile hemihypesthesia 
Face 
Upper limb | 
Lower linib | 
Oculomotor paresis 
Latera! gaze 
INO | 
Nuclear or troncular paresis 
Cranial nerves paralysis 
V (sensation) 
Vil 


Vill 
IX-X 
XII 


Dysarthria or difficulty in swallowing 
Limb ataña | 


| 
| 


R — 

R L L 
R L 

R a L 
R L L 
R L L 
R L L 
R,L R = 
= L R 
WL = 
~ R R 





| 
* Minus sign-indicates no paralysis; INO, internuclear ophthalmoplegia; and Ill, oculomotor nerve. 


Table 2.—Anatomic Data * 


CT scan 


Case ': Ẹ posterior protuberential hematoma slightly exceeding median line on L side 
Case 2: Softening of L foot and foot-tegmentum area with upward subthalamic extension 


Section 


Case 3: R taloi protuberential residual cavity of hematoma surrounded by edema affecting 
medial (RaO, Rapo) and paramedial (Pgd, Gc, Pc) tegmental nuclei 
Case 4: Did softening of R posterolateral part of midpons and more recent one affecting medial 


partso! pontine tegmentum as in case 3 





*CT indicates computed tomographic; RaO, raphe obscurus; Rapo, raphe pallidus, Pgd, paragigantocellu- 
laris dorsalis; Gc, gigantocellularis; and Pc, pontis centralis caudalis. 


nociceptive stimulations, appeared on the 
left limb. The lethargy progressively 
improved, whereas the neurologic deficit 
and the myeclonias persisted despite tem- 
porary treatment with valproate sodium 
(1.5 g), folawed by phenobarbital sodium 
(15 centigram). She carried out simple 
orders and eccasionally replied in a whis- 
pering voice. She was able to swallow 
semiliquid food. A polygraphic recording 
was madewa Jan 9, 1985. 

Case 3.—A 51-year-old man had hyper- 
tension; on tne afternoon of July 22, 1980, he 
abruptly experienced dizziness and blurred 
vision. Shertly thereafter, the neurologic 
deficit progressed (Table 1) with a right- 
sided latera! gaze paralysis and a left-sided 
internuclear’ ophthalmoplegia (INO). A 
polygraphic recording was performed on 
Sept 8. On May 24, 1984, this patient pre- 
sented with a hematoma of 
the left hemisphere and died one month 
later. | 

Case 4.— a 53-year-old overweight man 
had hypertension; he had had two transito- 
ry ischemic accidents in the basilar artery 
territory in 1982. On Sept 27, while resting, 
he experienced nausea associated with a 
left-sided brachiofacial paresis and pares- 
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thesias, followed by progressive stupor. A 
few hours later, the neurologic picture 
progressed (Table 1) witha right-sided INO 
and Horner’s syndrome. During the follow- 
ing week, vigilance returned to normal. A 
polygraphic recording was made on Dec 19, 
1982. The patient died of a coronary throm- 
bosis on May 23, 1983. 


Anatomic Data 


Anatomic data are given in (Table 2). 

In case 1, the admission CT scan (Fig 1, 
top left) showed a posterior protuberential 
mesencephalic hematoma that slightly 
exceeded the median line on the left side 
and extended widely toward the right 
side. 

In case 2, on the 17th hospital day, the CT 
scan showed a lucency that effaced the foot 
of the left peduncle, extending backward 
and inward to the median line at the level of 
the foot-tegmentum junction and extend- 
ing upward toward the left subthalamic 
region. In addition, a left-sided occipital 
lucency was noted. 

In case 3, the CT scan (Fig 1, bottom left) 
carried out the day following admission 
showed a right-sided posterior mesenceph- 
alopontine hematoma that reached the 


median line on the left side and extended 
widely on the right side. The neuropatho- 
logic section (Fig 2, top) showed that the 
residual laterotegmental hematoma was 
surrounded by an area of edema that affect- 
ed the central nuclei of the tegmentum (Fig 
2, top). There was an ischemic lesion of the 
superior part of the raphe obscurus and the 
raphe pallidus, both paragigantocellularis 
dorsalis nuclei, and the inner part of both 
the gigantocellularis and pontis centralis 
caudalis nuclei. A section at the low pontine 
level showed minimal localized edema that 
corresponded to the lower limit of the 
lesion. 

In case 4, the CT scan (Fig 1, bottom 
right) showed a voluminous basilar artery 
stem aneurysm. The  neuropathologic 
examination (Fig 2, bottom) showed com- 
pression of the anterior aspect of the brain 
stem by the aneurysm. There was an old 
softening in the territory of the right 
superior cerebellar artery that affected the 
superior part of the right cerebellar hemi- 
sphere and particularly the right pontine 
tegmentum, the locus ceruleus and subceru- 
leus, and the motor nuclei of the right 
abducent and facial nerves; this softening 
was associated with a more recent ischemic 
area that affected the medial region of the 
pontine tegmentum. These lesions were 
bilateral and located just dorsal to the 
medial lemniscus and displayed the same 
topography as in case 3. The brain stem 
could have suffered from compression by 
the giant basilar aneurysm. A more recent 
softening massively involved the right and 
medioventral portion of the pons (Fig 2, 
bottom). 


Controls 


We chose three male and three female 
subjects as a control population, with an 
average age of 50 years (age range, 38 to 59 
years), that was considered to be normal, 
particularly without neurologic, psychiat- 
ric, or sleep disorders and not receiving any 
treatment. 


POLYGRAPHIC METHOD 


The polygraphic recordings were made 
in a sleep laboratory during 36 consecutive 
hours, in which the lights were extin- 
guished from 10 PM to 8 AM. The electroen- 
cephalogram was made using four sym- 
metric leads. The electro-oculogram (EOG) 
was recorded from electrodes located at 
the external canthi for the horizontal eye 
movements (EMs) and above and below the 
right orbit for the vertical EM (time con- 
stant, 0.3 s). The electromyogram was tak- 
en from the chin and the subhyoid muscles, 
and the respiration was recorded by means 
of buccal and nasal thermistances and a 
thoracoabdominal strain gauge according 
to an established methodology.’ Sleep 
stages were graded according to Recht- 
schaffen and Kales’ criteria,’ but for sim- 
plification, stages 1 and 2 on the one hand, 
and stages 3 and 4 on the other, were 
pooled. In these patients with brain-stem 
lesions, we paid special attention to possi- 
ble incomplete REM sleep patterns, ie, 
lacking one of the three major components 
(atonia, REM, or cortical activation). 
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Fig 1.—Top left, top right, bottom left, and bottom right, Computed tomographic scans of patients 
1 and 2 with extreme reduction of total sleep time and no rapid eye movement sleep, and patients 
3 and 4 with reduction of total sleep time and of percentage of REM sleep. 


Recording 


Total sleep time, 
min Night 1 


Day 
Night 2 
Night 1 
Day 
Night 2 
Night 1 
Day 
Night 2 


REM sleep, % 


Stage 3 + 4, % 


Night waking, 
min Night 1 


Night 2 


With respect to REM sleep, a compari- 
son was made between the clinical evalua- 
tion of oculomotor paralysis and the pat- 
terns of the waking and sleeping EOG. The 
REM densities (number of movements per 
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minute), during the first and last REM 
sleep periods, were evaluated; this mea- 
surement was only made for vertical REMs 
because of the presence of lateral gaze 
paralysis. 


RESULTS 


Table 3 reports the main data con- 
cerning these four patients as com- 
pared with the control group, and Fig 
3 reports their polysomnograms. 
Patients 1 and 2 showed a significant 
decrease in total sleep time (TST) and 
an absence of REM sleep (two 
patients). In both patients, the so- 
called stage 1 + 2 was associated with 
a slowed  electroencephalographic 
rhythm below 6 Hz and a persisting 
tonic electromyographic activity 
without movement artifact. No spin- 
dle or K complexes were observed. In 
no instance was atypical (or dissoci- 
ated) REM sleep observed. Patients 3 
and 4 presented with a decrease in 
TST and in the percentage of REM 
sleep (two patients); their sleep stage 
patterns showed no abnormalities 
except for the EOG of the horizontal 
REM. 

The vertical REM amplitude during 
waking and REM sleep appeared to be 
normal in these four patients. In 
patients 1 and 2 with bilateral, lateral 
ophthalmoplegia, the waking REMs 
were either absent (patient 2) or rare 
and small (patient 1). In patient 3 
with a right-sided lateral gaze paraly- 
sis and a left-sided INO, the EOG 
showed small downward deflections 
that corresponded to abduction of the 
left eye and no upward (right) move- 
ments; the elementary REM pattern 
during REM sleep looks similar to 
those seen during waking (Fig 4). 

Vertical REM densities (ie, the 
number of REMs per minute) in 
patients 3 and 4 during the first and 
last REM sleep episedes were within 
the range of controls, ie, between 7.1 
and 12.8 REMs/min for the first REM 
sleep episode and from 6.8 to 41.5 
REMs/min for the last one. 


COMMENT 


We would like to point out that our 
patients had a medial pontine teg- 
mentum lesion in common, in addition 
to the other brain lesions related to 
their stroke and that they displayed 
unusual abnormalities that consisted 
of lateral gaze paralysis, a reduction 
in TST, a decrease or disappearance of 
REM sleep, stage 3 and 4 reduction, 
and normal vertical REM densities. 
These data are consistent with that of 
Markand and Dyken.’ 

In patients 1 and 2, the areas that 
contained lesions were determined 
using only clinical and CT scan data 
(Fig 1, top left and top right). 
Although we are aware of the difficul- 
ties involved in formulating correla- 
tions from imprecise results, we 
would like to suggest a few reasonable 
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comments: the CT scan reconstitu- 
tions (Fig show that a common area 
with lesiers definitely exists in the 
pontine medial tegmentum. The bilat- 
eral, lateral gaze paralysis, observed 
in both eases, suggests a bilateral 
lesion of the pontine paramedial retic- 
ular formation. Nonaffected functions 
may serve +o limit these lesions: the 
absence of peripheral facial paralysis 
suggests that the lesions are located 
between their pathways, and the 
absence of bilateral vibratory and 
positional sensation impairment sug- 
gests the integrity of the medial lem- 
niscus that marks the anterior limit 
of the lesions. An important negative 
point is the ack of any argument that 
suggests a widespread bilateral lesion 
that could have affected the locus 
ceruleus bilaterally, the tegmentolat- 
eral field, and the nucleus fasciculus 
solitarius. In agreement with Oljew- 
ski and Baxter,’ these medial lesions 
sould include the medial part of the 
nuclei paragigantocellularis dorsalis, 
zigantocelluiaris, and pontis centralis 
eaudalis. In patients 3 and 4, the sec- 
tions suggest that the ischemic lesions 
are in the same areas. 

Our suggestion is that it is precisely 
these lesions that are responsible for 
che major NREM and REM sleep 
modifications; therefore, they are nec- 
essary for the appearance of a normal 
sleep pattern in humans. The sleep 
disturbances, observed in patients, 
are unlikely to be due to either associ- 
ated somatic illness or to our record- 
Ing conditions as shown by the data 
obtained m controls. Our patients 
were recorded at a distance in time 
from the beginning of their stroke, 
and, in twopatients, from their death, 
end in the absence of any intercurrent 
pathologic episode (all were breathing 
spontaneously). They were recorded in 
a comfortabte sleep laboratory, dur- 
ing a 36-hour period to avoid first- 
night effects and to detect any possi- 
ble hypersomnia. Furthermore, we 
are unaware of any work that has 
reported that chronic discomfort 
could be sufficient to induce similar 
sleep modifications. 

Thus, there is a probable cause- 
and-effect relationship between the 
medial pontine tegmental lesions and 
the sleep modifications in our pa- 
tients. The major decreases in TST 
and in stages 3 and 4, observed in our 
patients, support Pujol and asso- 
ciates’ propesal’* that the medial 
nuclei plays a role in NREM sleep 
production in the cat. The role that we 
intend to give to these medial forma- 
tions in the disappearance or the 
decrease of REM sleep, even in a 
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Fig 2.—Neuropathologic section of case 3 (top) and case 4 (bottom). Arrows indicate borders of 
ischemic lesions of same date as polygraphic session. In case 4 (bottom), note large premortem 
necrotic and ischemic area occupying right and medial basal portion of pons. 
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Fig 3.—Polysomnograms for 36 consecutive 
Fours in four patients. W indicates waking 
state; 1, 2, 3, and 4, on REM sleep stages 1, 
2, 3, and 4, respectively. 


- Fig 4.—Case 3. Vertical and horizontal elec- 
tro-oculograms during waking (at top) and 
REM sleep (at bottom). Note similarity in 
elementary patterns. F.-T, indicates location 
of cortical electrodes accerding to internation- 
al 10-20 system; REMs, rapid eye move- 
ments. | 







dissociated or incomplete pattern, 
does not agree with Sakai’s’ results in 
the cat, emphasizing the role of the 
mediodorsal pontine tegmentum and 
especially of the locus ceruleus com- 
plex. It is more consistent with the 
findings of Hobson et al” and of 
Jones" who attributed a major role to 
the inner part of the gigantocellularis 


Pontis Centralis Caudalis 


Gigantocellularis 


Paragiganto Cellularis 
Dorsalis 


Fig 5.— Tentative sketch of lesions in cases 1 and 2 using Crosby and colleagues’ sections.”° 
Areas cuilined by solid line indicate case 1; areas outlined by dashed line, case 2. 
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nuclei for the appearance of REM 
sleep. Furthermore, Osorio and Da- 
roff'’? have described patients with bi- 
lateral gaze paralysis due to spinocere- 
bellar degeneration who do not have 
REM sleep. These twe patients and 
ours suggest that the bilateral systems 
involved in lateral gaze, which are 
located in the pontine paramedial 
reticular formation (see general re- 
view by Buttner-Ennever),'? must re- 
main intact to obtain REM sleep, even 
in an incomplete pattern. Jouvet’s dy- 
namic theory, stating that a NREM 
preparatory phase is necessary before 
the appearance of REM sleep, could be 
used to interpret these REM sleep 
abnormalities. This seems unlikely 
because raphe nuclei lesions in cats, 
which considerably reduce NREM 
sleep, do not affect REM sleep pro- 
duction with comparable intensity." 

Although REM study was not our 
principal aim and our recording device 
was not really appropriate, the simi- 
larity between waking and REM sleep 
oculographic patterns should be noted. 
This was previously described by 
Appenzeller and Fischer’ (similarity 
between their case 8 and our case 3). 
These observations, added to the evi- 
dence supplied by Jacobs et al,” 
demonstrating a different global or- 
ganization of REM during REM sleep 
and waking, suggest that there are, at 
least, common executive mechanisms 
for both types of ocular movement. 

The activity of the vertical REM 
generators during REM sleep has 
probably not been affected by the 
lesions in our cases. This confirms the 
previous suggestion by Kawahara et 
al' who found no differences in REM 
densities between controls and pa- 
tients who had nystagmus secondary 
to a brain-stem lesion. However, data 
concerning REM densities after 
lesions are too sparee to permit the 
formulation of a hypothesis concern- 
ing their anatomic support. 

With reference to the animal exper- 
iments cited above and because we are 
not aware of reports of either NREM 
or REM sleep reduction after a unilat- 
eral lesion, we suggest some anatomo- 
functional correlations, assuming 
that critical neuronal structures do 
exist for the sleep stages and that 
they are medial or symmetric and 
include the lesion common to our 
patients. Therefore, our data do not 
allow any conclusions to be drawn 
concerning the role of structures that 
were not bilaterally affected in our 
patients ie, locus ceruleus, nucleus of 
tractus solitarius, or basal forebrain. 
Recently, it has been suggested that 
the sleep stages could be the result of 
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diffuse and additional neuronal 
effects or the results of other physio- 
logic interactions.” We can add to this 
pertinent discussion that our data 
emanate from patients with chronic 


1. Markand ON, Dyken ML: Sleep abnormali- 
ties in patients with brain stem lesions. Neurolo- 
gy 1976;26:769-776. 

2. Popoviciu L, Asgian B, Corfarici D, et al: 
Anatomo-clinical and polygraphic features in 
cerebro-vascular diseases with disturbances of 
vigilance, in Tirgu-Mures L, Popoviciu L, Asgian 
B, et al (eds): Sleep, 1978: Fourth European 
Congress on Sleep Research. New York, S Karger 
AG, 1980, pp 164-169. 

3. Laffont F, Cathala P, Ernst A, et al: Sleep 
disturbances in a case of brain stem lesions: 
Pharmacological study. Electroencephalogr Clin 
Neurophysiol 1984;57:32-34. 

4. Autret A, Laffont A, Roux S: Influence of 
waking and sleep stages on the interictal parox- 
ysmal activities in partial epilepsy with complex 
seizures. Electroencephalogr Clin Neurophysiol 
1983;55:406-410. 

5. Rechtschaffen A, Kales A: A Manual of 
Standardized Terminology Techniques and Scor- 
ing System for Sleep Stages of Human Subjects, 
publication (PHS) 204, 1968. 

6. Oljewski J, Baxter D: Cytoarchitecture of 
the Human Brain Stem. New York, S Karger AG, 
1982, p 199. 

7. Pujol JF, Sordet F, Petitjean F, et al: Insom- 
nie et métabolisme cérébral de la sérotonin chez 
le chat: Etude de la synthèse et de la liberation de 
la serotonine mesurée in vitro 18 heures aprés 


1242 Arch Neurol—Vol 45, Nov 1988 


conditions who had normal body tem- 
peratures and breathing. However, 
additional anatomofunctional data 
are needed to confirm our findings. 
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Pulmonary Function and Dysfunction 
in Multiple Sclerosis 


Suzanne C. Smeltzer, EdD, RN; Mark J. Utell, MD; 
Richard A. Rudick, MD; Robert M. Herndon, MD 


è Pulmonary function was studied in 
25 patients with clinically definite multiple 
scleresis with a range of motor impair- 
ment. Forced vital capacity (FVC), maxi- 
mal voluntary ventilation (MVV), and maxi- 
mal expiratory pressure (MEP) were nor- 
mal in the ambulatory patients (mean 
>80% predicted) but reduced in bedrid- 
den patients (mean, 38.5%, 31.6%, and 
36.3% predicted; FCV, MVV, and MEP, 
respectively) and wheelchair-bound pa- 
tients with upper extremity involvement 
(mean, 69.8%, 50.4%, and 62.6% pre- 
dicted; FYC, MVV, and MEP, respectively). 
Forced vitai capacity, MVV, and MEP cor- 
related with Kurtzke Expanded Disability 
Status scares (7 = —0.72, —0.70, and 
—0.65) and expiratory muscle weakness 
occurred most frequently. These findings 
demenstrate that marked expiratory 
weakness develops in severely parapar- 
etic patients with multiple sclerosis and 
the weakness increases as the upper 
extremities become increasingly in- 
volved. 

(Arch Neurol 1988;45:1245-1249) 


Two paiterns of respiratory dys- 

functian occur in multiple sclerosis 
(MS). These are acute respiratory fail- 
ure secondary to demyelinating 
lesiens of the cervical spinal cord or 
the respiratory centers of the medul- 
la, and the pattern of aspiration, 
pneumoni, and respiratory failure in 
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advanced stages of the disease. Acute 
respiratory failure is relatively un- 
common in MS; however, the conse- 
quences of large lesions of the medulla 
or cervical spinal cord include altered 
ventilatory patterns, acute loss of vol- 
untary control of respiration, and 
apnea with acute respiratory fail- 
ure.'* Ventilatory support may be 
required during an acute episode. The 
second pattern of respiratory dys- 
function is characterized by atelecta- 
sis, aspiration, and pneumonia; these 
are common terminal events in the 
advanced stages of MS. In addition, 
aspiration pneumonia and atelectasis 
are frequently precipitating causes of 
hospitalization in severe disease.‘ 
Although respiratory complications 
are common in the advanced stages of 
MS, the degree of pulmonary dysfunc- 
tion in the milder stages of MS is not 
well characterized. This study exam- 
ines the course of changes in pulmo- 
nary function that occur with MS. 


SUBJECTS AND METHODS 
Subjects 


We studied 25 patients with clinically 
definite MS? ranging in age from 23 to 76 
years (mean, 49.3 years). Patients with 
disability ranging from ataxia to quadri- 
plegia were recruited from the outpatient 
MS clinics and inpatient units of Strong 
Memorial Hospital, University of Roches- 
ter (NY). No patient had evidence of acute 
respiratory or cardiac failure at the time of 
study. There were 15 women; 24 patients 
were white. Three patients were ambulato- 
ry without assistance; seven required 
assistance for ambulation (walker, cane, or 
crutches); seven were wheelchair bound; 
and eight were essentially bedridden. 

Our protocols included clinical assess- 
ments of all patients and emphasized pul- 
monary and neurologic status. On the same 
day, all patients underwent pulmonary 
function studies. The protocol was 
approved by the Medical Center Commit- 
tee Involving Human Subjects; each 
patient consented to participate in the 
study. 


Clinical Assessments 


Patients were interviewed by one of us 
(S.S.) and history of respiratory illness, 
tobacco use, pulmonary symptoms, and 
bulbar symptoms was obtained. The 
strength of each patient’s cough was rated 
by the examiner as normal, decreased, or 
absent, and by patients who rated their 
cough as normal or decreased. The patients 
were also questioned as to their ability to 
clear pulmonary secretions. Patients were 
asked to count aloud on a single exhalation 
following a maximal inhalation. The 
Kurtzke Expanded Disability Status Scale’ 
was used to assess the patients’ level of 
disability. 


Pulmonary Function Tests 


Pulmonary function measures included 
flow rates, lung volumes, maximal volun- 
tary ventilation (MVV), and maximal 
respiratory pressures. All studies were 
performed in a sitting position. Forced 
vital capacity (FVC), forced expiratory vol- 
ume in 1 s, and MVV were measured on a 
water-seal spirometer with low resistance 
to flow (Collins-Maxi Modular Lung Ana- 
lyzer). Spirograms were performed in trip- 
licate and the best effort was used for 
analysis. All values were corrected to 
BTPS and compared with previously pub- 
lished normal values.” 

Lung volumes were obtained with a heli- 
um dilution technique (Collins-Maxi Modu- 
lar Lung Analyzer) and functional residual 
capacity was measured directly. The expi- 
ratory reserve volume was measured from 
the spirogram and residual volume was 
calculated by subtracting the expiratory 
reserve volume from the functional residu- 
al capacity. Total lung capacity measure- 
ments were then calculated by adding the 
residual volume and FVC. Lung volumes 
were expressed as percent predicted." 

Maximal inspiratory and expiratory 
pressures were obtained with a mercury 
manometer attached to a mouthpiece with 
a small air leak to prevent generation of 
spuriously high pressures by the buccal 
muscles. The values of maximal respirato- 
ry pressures were compared with previous- 
ly published values.'? Arterial blood gases 
breathing room air were measured at the 
time of pulmonary function testing in 20 
patients. 
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Clinical Characteristics 
LCL 





weakness 
Paraplegia 


Wheelchair bound 


LBL, 





75 ? Normal 


Decreased 
Mean 49.3 12.8 
SD + 12.4 +9.2 


Pulmonary Symptoms 

















Duration of Examiner’s 
Subject No./ Multiple Neurologic Disability Kurtzke Cough Rating 
Sex/Age, y Sclerosis, y Involvement Category Score Dyspnea* Self-Rating of Cough 
1/F/67 34 Quadriplegia Bedridden 9.0 0 Norma! Absent 
3/M/40 6 Paraplegia Wheelchair bound 7.0 3 Weak Normal 
4/F/47 13 Quadriplegia Bedridden 9.0 t23 Weak Absent 
5/F/25 3 Paraparesis, UE Wheelchair bound 8.0 0 Normal! Decreased 
spasticity 
6/M/49 10 Quadriplegia Bedridden 8.5 0 Normal Absent 
7/F/57 12 Paraplegia, UE Wheelchair bound 8.0 1 Weak Decreased 
spasticity 






8/F/76 39 Quadriplegia Bedridden 9.0 1, 2,3 Weak Absent 
11/F/45 5 Paraparesis Ambulatory 4.5 0 Weak Normal 
assistance 
13/F/54 8 Paraparesis Ambulatory with 6.0 ? Normal Decreased 
: assistance 
14/F/36 14 Paraparesis, ataxic Ambulatory with 6.0 0 Normal Normal 
assistance 
assistence 
17/M/23 1 Ataxic gait Ambulatcry 3.0 0 Normal Normal 
assistance 
19/M/44 3 Paraparesis Ambulatory with 65 0 Normal Normal 
assistance 
20/F/60 5 Quadriplegia Bedridden 85 0 Normal Absent 
assistance 
24/M/50 8 Paraplegia, UE Wheelchair bound 8.0 0 Normal Decreased 





* 0 indicates no dyspnea; 1, dyspnea on exertion; 2, dyspnea at rest; 3, orthopnea; ?, nonspecific complaint of dyspnea; UE, upper extremity. 


Statistical Analysis 


Descriptive statistics were used to 
describe the sample and to summarize the 
pulmonary function data. The relation- 
ships of pulmonary function test results 
and ratings of disability, an ordinal mea- 
sure, were examined by nonparametric 
statistics (Kendall’s r)." 


RESULTS 
Clinical Findings 


Clinical characteristics and pulmo- 
nary symptoms of the 25 patients are 
presented in Table 1. Six patients 
reported shortness of breath or other 
pulmonary symptoms on initial ques- 
tioning. Four patients did report 
orthopnea to direct questioning 
although two of these patients denied 
any other breathing problems. Al- 
though few patients spontaneously 
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described their own cough as weak or 
diminished in strength on initial 
questioning, eight patients (32%) 
rated their own cough as reduced in 
strength when asked specifically to 
cough and to assess its strength. In 
contrast, the examiner rated the 
cough of 15 patients (56%) as dimin- 
ished in strength; cough was judged 
by the examiner to be inaudible, inef- 
fective, and virtually absent in seven 
of these patients. Three of the latter 
patients rated their cough as normal 
in strength. Eleven patients reported 
difficulty clearing pulmonary seere- 
tions and occasional choking during 
meals. Seventeen subjects (68% ) were 
able to count out loud to at least 20 on 
a single exhalation. Eight patients 
(28% ) were unable to count to 20 and 
four patients could not reach a count 
of ten. 


Levels of Disability 


Kurtzke disability scores ranged 
from 3.0 (neurologic signs present but 
ambulatory without assistance) to 9.0 
(essentially bedridden with severe 
disability and severe involvement of 
both upper and lower extremities) 
(Table 1). The median level of disabil- 
ity was 7.5, reflecting confinement to 
a wheelchair, need for help to trans- 
fer, and ability to wheel oneself, but 
unable to remain in a wheelchair for a 
full day. 


Pulmonary Function Test Results 


Pulmonary function test (PFT) 
results are presented in Table 2. 
Results of all PFTs were normal or 
near normal except FVC. MVV, and 
MEP. The FVC was markedly reduced 
(=50% of predicted) im seven (28% ) of 
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| Table 2.—Pulmonary Function Studies for 25 Subjects With Multiple Sclerosis * 


Subject Kurtzke FVC, FEV; Pco2, PO, 
i No. Score mL FEVit FVC mm Hg mm Hg 


1 9.0 800 30 118 81 35 84 29 33 67 41 88 
GRE E ee ee o gat ee ee Pn en we a eee eS 
9.0 7 21 87 25 11 83 38 96 





FVCt FRCt TLCt MVVt MEPt MIPt 





©} fr 






6 8.5 4160 g i 95 96 82 75 57 46 100 42 91 

9 7.0 2030 67 145 105 63 71 52 42 83 37 89 
10 3.6 5120 99 99 97 99 70 118 100 100 30 94 
11 4.5 2690 86 116 108 97 84 87 52 100 33 98 
12 6.5 


9 
13 


2960 99 115 107 110 84 1 
1 
7 
1 


100 100 41 85 
3 6.0 87 7 07 83 3 84 100 39 92 
14 6.0 2730 5 123 9 91 86 2 100 100 34 93 
1 6.5 4160 89 82 9 78 100 100 $.: ps 
2 9.0 910 27 55 4 94 42 83 =. re 
3 0 610 24 7 94 50 56 37 91 
4 8.0 3450 7 102 10 49 73 100 E a 
5 7.5 3480 57 81 7 7 92 93 100 37 103 


09 
0 
9 
3 
5 
6 
6 









1 
1 1 3 
1 8 
2 7 26 


Mean 2771.4 67.7 


+ 1380.4 + 25.4 


100.0 92.0 IZA 78.7 59.7 65.9 91.2 37.1 89.6 
+23.8 + 18.8 + 26.3 + 13.5 +31.4 +30.2 +13.8 +3.6 +8.6 


* FVC indice es forced vital capacity; FRC, functional residual capacity; TLC, total lung capacity measurements; FEV, forced expiratory volume in 1 s; MVV, maximal 
voluntary ventsation; MEP, maximal expiratory pressure; MIP, maximal inspiratory pressure; Pcog, carbon dioxide pressure (tension); and Poo, oxygen pressure 
(tension). | 

tPercentage of predicted. 

Study na: “erformed. 
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Maximal Voluntary Ventilation, % Predicted 
Maximal Expiratory Pressure, % Predicted 
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Kurtzke Disability Score Kurtzke Disability Score 


Fig 1.—Scatserplot of Kurtzke disability scores and maximal voluntary 
ventilation (Kendall's t = —0.70). 
| 


Fig 2.—Scatterplot of Kurtzke disability scores and maximal expiratory 
pressure (Kendall’s 7 = —0.65). 
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25 patiente The foreed expiratory vol- 
ume in 1 3/FVC ratio was 70% or 
greater in all but four patients, indi- 
cating the ack of significant obstruc- 
tive diseas= in these patients. In con- 
trast, the MEP was reduced below 
80% of predicted in 14 (56%) of 25 
patients. Maximal expiratory pres- 
| 
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. 
Tast e“ = -4 


sure was severely reduced ( <50% of 
predicted) in 11 of these 13 patients. 
Maximal inspiratory pressures, on the 
other hand, were greater than or 
equal to 80% of predicted in 88% of 
the patients. The MVV, dependent on 
patient effort, coordination, and 
respiratory muscle strength, was 


reduced below 80% of predicted in 18 
patients (72% ); 11 patients (44% ) had 
values below 50% of predicted. 
Arterial Blood Gases 

The oxygen pressure (tension), car- 
bon dioxide pressure (tension), and 
A-a gradient were within normal lim- 
its in 19 of 20 patients examined. 
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Pulmonary Function Parameters, 


Ambulatory, n = 3 


Ambulatory With Assistance, n = 7 


Fig 3.—Comparison of values of forced vital capacity (FVC), maximal voluntary ventilation (MVV), 
and maximal expiratory pressure (MEP) in subjects by four levels of disability: ambulatory, 





Wheelchair Bound, n = 7 
Bedridden, n = 8 


ambulatory with assistance, wheelchair bound, and bedridden (*m = 5 subjects). 


Correlation of PFTs and Disability 


Maximal voluntary ventilation and 
MEP correlated well with disability 
scores as shown in Figs 1 and 2. The 
relationships were characterized fur- 
ther by grouping patients by disabili- 
ty scores according to the four levels 
of disability (fully ambulatory, ambu- 
latory with assistance, wheelchair 
bound, and bedridden). Figure 3 
shows the mean and range for FVC, 
MVV, and MEP for the four sub- 
groups of patients. Table 3 summa- 
rizes the pulmonary test results for 
the total sample and four subgroups. 
The predicted values of FVC, MVV, 
and MEP were normal for the ambu- 
latory patients (groups 1 and 2). 
Wheelchair-bound patients (group 3) 
had FVC ranging from 57% to 85% of 
predicted, with a mean of 69.4%. The 
mean MVV and MEP values of this 
group were 50.4% and 62.6% of pre- 
dicted, respectively. Bedridden pa- 
tients (group 4) had mean FVC, MVV, 
and MEP values of 38.5%, 31.6%, and 
36.3% of predicted, respectively. 


COMMENT 


The results of this study indicate 
that patients with MS who remain 
ambulatory with relatively little 
upper extremity involvement are 
unlikely to have serious impairment 
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of respiratory muscle function. On the 
other hand, patients who are wheel- 
chair bound generally have signifi- 
cantly impaired FVC, MVV, and MEP 
values. Patients who, in addition to 
being wheelchair bound, have signifi- 
cant upper extremity weakness often 
have severely compromised respirato- 
ry muscle function. Significantly, few 
patients reperted dyspnea or ether 
pulmonary symptoms despite the 
presence of significant respiratory 
muscle weakness. 


Prior reports of respiratory dys- 


function in MS focused on patients in 
the late or end stages of the disease. 
Our results are consistent with those 
reports’ '* and indicate increased risk 
of respiratory complications. Our 
findings also indicate, however, that 
significant pulmonary dysfunction is 
present earlier in the course of MS. 
The lack of symptoms probably 
belies the importance of the pulmo- 
nary dysfunction, however, since the 
observed markedly reduced expirato- 
ry muscle strength appears to prevent 
an adequate cough. Consequent 
inability to clear pulmonary secre- 
tions and bronchopulmonary infec- 
tions following common upper respi- 
ratory infections are clear risks. The 
likelihood of aspiration and aspira- 
tion pneumonia is probably highest in 
those patients with MS who have 


reduced expiratory dysfunction in 
combination with bulbar dysfunc- 
tion. 

How is it possible that patients 
with an FVC of as little as 600 mL and 
an MVV and MEP at 20% of normal 
rarely complain of dyspnea? The lack 
of exertion-induced shortness of 
breath in these patients was probably 
due to restricted motor activity and 
relatively greater expiratory than 
inspiratory muscle weakness. Because 
of weakness and fatigability, they 
rarely generate enough muscular 
work to seriously increase demand on 
the respiratory system. The metabolic 
cost of muscular activity is increased 
in MS, so, with dyspnea, one would 
expect increased demands on the 
respiratory system. However, fatiga- 
bility is so pronounced in MS that 
fatigue rather than dyspnea appears 
to be the limiting factor and subse- 
quently prevents exertion-induced 
dyspnea. As the disease progresses, 
the amount of muscular effort 
expended becomes progressively more 
limited as loss of respiratory capacity 
becomes more severe. Additionally, 
despite severe musele weakness, oxy- 
genation remains in the normal 
range demonstrating the maintenance 
of excellent ventilation/perfusion 
matching. 

Why are patients so unaware of a 
weakened cough reflex? Significant 
respiratory muscle weakness occurs 
late in the course of the disease when 
impaired innervation of the upper air- 
way results in a decreased frequency 
of coughing; the result is that the 
patients tend not to notice the prob- 
lem. In addition, by the time MS pro- 
gresses to this advanced state, signifi- 
cant cognitive and memory impair- 
ment may be present so the patient is 
unaware of or unable to remember the 
problems. It is usually a family mem- 
ber rather than the patient who calls 
the physician’s attention to problems 
with secretions or aspiration, al- 
though the family members too are 
generally unaware of limited respira- 
tory capacity, except when problems 
such as aspiration occur. Impaired 
and scanning speech marked by irreg- 
ularity in volume of speech and loss of 
normal speech inflection probably 
also contributes to the patient’s lack 
of awareness of respiratory distress in 
speaking. 

That respiratory dysfunction is 
much more severe in patients with 
significant upper extremity weakness 
and that it is primarily a weakness of 
expiratory muscle function is not sur- 
prising. Paralysis in advanced MS 
tends to ascend slowly from lower 
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Table 3.—Pulmonary Function Studies and Arterial Blood Gases for 
25. Subjects With Multiple Sclerosis Total Sample and 
Grouped by Level of Disability * 


Ambulatory, 
N=3 
4113+ 1267.5 

(2690-5120) 


2771+ 1380.4 
(610-5120) 


With Assistance, 


Wheelchair- 
Bound, 
N=7 
2875+758.8 
(1960-3620) 


Ambulatory 
Bedridden, 
N=8 
1423+ 1175.8 
(610-4160) 


N=7 
3632 + 834.9 
(26 10-4580) 


FEV,/FVC 


67.7 +28.4 
(21-99) 
100.0+22.8 
(55-145) 
92.0+ 1&8 
(46-139) 
72.2+263 
(21-114) 
78.7+125 
(41-100) 


37.1+3.6 
(30-42) 
89.6 + 8.6 


91.3+6.8 
(86-99) 


102.7+ 11.9 
(93-116) 


102.7+5.5 
(97-108) 


92.3+9.9 
(81-99) 


76.3+7.1 
(70-84) 


91.3+24.8 
(69-118) 


100+0 
(100-100) 


84+27.7 
(52-100) 


31.64 1.4 
(30-33) 


89+ 12.3 


89.3+ 10.8 
(74-99) 


96.1+ 18.4 
(7 1-123) 


102.4+ 17.0 
(91-139) 


96.7+ 13.8 
(76-114) 


79.9+7.1 
(69-87) 


87.4+24.2 
(56-118) 


99.1+2.2 
(94-100) 


95.3+7.7 
(84-100) 


37.3+3.6 
(33-41) 


89+4.2 


69.4+ 10.1, 
(57-85) 


115+25.1 
(81-145) 


98.6+ 13.1 
(76-112) 


69.3+ 18.1 
(40-93) 
72.3+ 19.9 
(41-92) 
50.4 + 20.2 
(32-83) 


96.3+6.8 
(83-100) 


62.6 + 27.2 
(30- 100) 


38.7+2.1 
(37-42) 


86+ 14.2 


38.5 + 18.2 
(21-77) 


89.3+ 26.3 
(55-118) 


73.1+14.2 
(46-96) 

45.0+ 19.0 
(21-82) 


84.1+ 12.2 
(63-100) 


31.6+ 13.7 
(16-57) 


76.4 + 15.4 
(56-100) 


36.3 + 14.3 
(11-50) 


38.2+3.2 
(33-42) 


93+3.6 


(68-103) (75-98) 


(83-93) (68-103) (88-97) 





*EVC indic tes forced vital capacity; FRC, functional residual capacity; TLC, total lung capacity 
measurements FEV,, forced expiratory volume in one second; MVV, maximal voluntary ventilation; MIP, 
maximal inspiræ ory pressure; MEP, maxima! expiratory pressure; Pco2, carbon dioxide pressure (tension); and 
Poo, oxygen pressure (tension). Values are means + SDs; numbers in parentheses indicate range. 

+Percentage of predicted. Study not performed on five subjects. 


extremities to upper extremities. As a 
result, the irst respiratory muscles to 
be affected are the abdominal muscles 
followed bz the intercostal muscles. 
The diaphragm, which is innervated 
by the upper cervical region and func- 
tions in ingpiration. is the last to be 
affected. Thus, by the time inspirato- 
ry function_is seriously compromised, 
the patients are typically quadriplegic 
and bedrideen and subject to all the 
end-stage @mplications that occur in 
such patieres. 

Fever can markedly compromise 
conduction in demyelinated nerve 
fibers”: that are capable of conduct- 
ing at normal temperatures. This can 
result in = very rapid increase in 
weakness vath abrupt onset of respi- 
ratory failure during febrile illness of 
all types, bat is especially dangerous 
with respiratory infections or when 
pharyngeal weakness results in aspi- 
ration with secondary infection. 

The findiags of this study demon- 
strate tha- one cannot rely on 
patients’ semptoms to indicate im- 
paired pulmonary function in MS. 
Close quest oning of the patient and 
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family members about the strength of 
cough and the presence of orthopnea, 
and assessment of the strength of the 
patient’s cough may reveal informa- 
tion about respiratory muscle func- 
tion. The patient’s ability to count 
aloud after a maximal inhalation is a 
simple indicator of gross changes in 
the patient’s ventilatory function." 
Progression of involvement of the 
upper extremities provides the clini- 
cian with an indication of the likeli- 
hood of pulmonary dysfunction. 

This study demonstrates that 
severe expiratory weakness can be 
expected in patients with MS who are 
severely paraparetic, and the weak- 
ness increases as the upper extremi- 
ties become increasingly involved. 
Respiratory compromise is likely to be 
particularly severe and dangerous in 
patients with preexisting pulmonary 
problems, particularly those with 
increased expiratory resistance such 
as chronic obstructive pulmonary dis- 
ease. It suggests that smoking and 
attendant emphysema represent sig- 
nificant hazards for patients with MS. 
Physicians and other health care pro- 


viders should be aware of the likeli- 
hood of respiratory compromise in 
patients with advanced MS and take 
steps to minimize the risks such com- 
promise represents. 


This study was supported im part by the Robert 
Wood Johnson Clinical Nurse Scholars Program, 
1984-1986. 
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Neurologic Cause of Idiopathic Incontinence 


S. Laurberg, MD; M. Swash, MD, FRCP, MRCPath; S. J. Snooks, MD, FRCS; M. M. Henry, MB, FRCS 


è The relationship between the puden- 
dal and perineal nerve terminal motor 
latencies and descent (weakness) of the 
perineum on straining was investigated in 
31 patients with idiopathic fecal inconti- 
nence, and in 30 patients with double 
incontinence. Pelvic floor descent was 
correlated with increased pudendal nerve 
terminal motor latency in both groups of 
patients. In the patients with double 
incontinence, there was a less significant 
correlation between perineal descent and 
increased perineal nerve terminal motor 
latency. In the patients with fecal inconti- 
nence, but without urinary incontinence, 
there was no correlation between perine- 
al descent and perineal nerve terminal 
motor latency. These data support the 
concept that pelvic floor weakness can 
result in damage to the pudendal and 
perineal nerves, leading to fecal and uri- 
nary incontinence. In patients with iso- 
lated fecal incontinence the perineal 
nerves are relatively spared. Thus these 
common types of incontinence probably 
have a neurologic cause, and neurophysi- 
ologic methods can be used in their 
assessment. 

(Arch Neurol 1988;45:1250-1253) 


[2 recent years it has become evident 

that in the majority of patients 
with idiopathic fecal and urinary 
incontinence, there is neurogenic 
damage to the striated anal and peri- 
urethral sphincter muscles,” Many 
patients with idiopathic fecal inconti- 
nence (IFI) have an increased puden- 
dal nerve terminal motor latency 
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(PNTML)* and, similarly, in many 
patients with idiopathic stress incon- 
tinence of urine, or with double incon- 
tinence (DI), there is an increased 
perineal nerve terminal motor laten- 
cy (PerNTML).*° Patients with IFI or 
DI often show abnormal descent of 
the perineum during defecation 
straining.’*'°!23 Perineal descent con- 
sists of a downward ballooning, or 
movement, of the perineum during a 
simulated defecation strain, or during 
a cough. It is a physical sign that 
indicates weakness of the pelvic floor 
muscles.'? We have suggested that the 
progressive denervation of the striat- 
ed pelvic sphincter musculature that 
occurs in IFI and in genuine urinary 
stress incontinence’ and DI is due to 
repeated stretch injury of the inner- 
vation of these muscles when the pel- 
vic floor diaphragm is weak.*!*" This 
concept has been supported by the 
observation that there is a correlation 
between the amount of perineal 
descent on straining and increase in 
the PNTML in patients with IFI.” 
These findings prompted us to evalu- 
ate possible correlations between per- 
ineal descent, PNTML, and PerNTML 
in patients with IFI and DI to assess 
the extent of abnormality in the 
innervations of these two sphincter 
systems in relation to the differing 
clinical deficits. 


PATIENTS AND METHODS 


Sixty-one women with IFI referred to St 
Mark’s Hospital, London, for physiologic 
studies of the pelvic floor were included in 
the study. St Mark’s Hospital specializes in 
the management of anorectal disorders. 
Thirty-one patients aged 36 to 72 years 
(mean, 54 years) had IFI alone, and 30, aged 
32 to 77 years (mean, 53 years) had both IFI 
and stress uninary incontinence (DI) as 
defined by clinical criteria. The patients 


with IFI had experienced fecal incontinence 
for six months to 15 years (mean, five years) 
and those with DI had noted fecal inconti- 
nence for six months to 34 years (mean, 
eight years) and stress urinary inconti- 
nence for six months to 40 years (mean, 13 
years), The women presenting with IFI had 
borne one to four children (mean, two), and 
those presenting with DI had borne one to 
seven children (mean, three). None of these 
patients had neurologic disease, or a histo- 
ry of trauma or previous surgery to the 
spine, to the pelvic floer, or to the sphincter 
muscles. There was no perineal sensory 
loss, and the anal reflex was present in all 
patients, although often difficult to elicit.2 
Some of the data from 40 of the patients (20 
with IFI and 20 with DI) have been reported 
previously.* 

The following quantitative measure- 
ments were made in these patients. 


Perineal Descent 


The position of the anal verge, ie, the 
external orifice of the anus, relative to the 
plane of the ischial tuberosities was mea- 
sured at rest and durimg a maximal strain- 
ing effort, using a perineometer.*'23 This 
instrument consists ef two vertical limbs 
that are placed on the patient’s ischial 
tuberosities and a central movable latex 
cylinder that is brought irto contact with 
the anal verge, so that its position relative 
to that of the ischial tuberosities can be 
read on a graduated scale engraved on it.” 
Positive or negative values indicate that 
the perineal plane lies, respectively, above 
or below the plane of the ischial tuberosi- 
ties. This plane is important because it 
correlates with the pesition of the anorec- 
tal angle at the point of exit from the 
anorectum through the pelvic dia- 
phragm.*"’ It has been shown that the final 
position of the anal verge on straining and 
the amount of descent during straining are 
equally valuable measures of pelvic floor 
weakness,'*? but that measurement of the 
perineal plane at rest is not useful. In this 
study, we have used the final position of 
the anal verge (perineum) on strain- 
ing.!3 
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Fig 1.—Reiation between perineal plane on straining (descent) and 
pudenda! perve terminal motor latency (PNTML) in patients with 
idiopathic fecal incontinence, double incontinence, and in combined 
group. Posifive values for descent indicate position of perineum above 
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Fig 2.—Relation between perineal plane on straining (descent) and 
perineal nerve terminal motor latency (PerNTML) in patients with 
idiopathic fecal incontinence, double incontinence, and in combined 
group. 


transischial plane. 


= 


The PATML was measured transrectally 
using a finger-mounted surface stimulus 
and recording electrede array in which the 
stimulus electrodes were positioned at the 
fingertip, and the recording electrodes 
were placed at the base of the gloved 
finger.*'°* Using this device, supramaxi- 
mal, square-wave stimuli of 50-mV ampli- 
tude and 0.l-ms duration were applied 
separately-at 1 Hz to the pudendal nerves 
near the ischial spine on each side. The 
latency frem the stimulus to the evoked- 
compound muscle aetion potential in the 
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external anal sphincter was recorded on 
each side and the mean PNTML was calcu- 
lated from the shortest of five latencies 
measured on each side. The normal mean 
PNTML in our laboratory is 2.0 ms (SD, 0.2 
ms),*!01! 


PerNTML 


A supramaximal stimulus was applied to 
each pudendal nerve using the same elec- 
trode array and stimulus parameters as 
for the PNTML. Compound muscle action 
potentials were recorded from the periure- 


thral striated sphincter muscle using a 
surface electrode mounted on a 14-gauge 
Foley urinary catheter placed in the ure- 
thra by using a sterile, no-touch tech- 
nique.'* The latency from the stimulus to 
the response recorded from the periure- 
thral sphincter muscle was recorded after 
separate stimulation of the right and left 
pudendal nerves; the mean PerNTML was 
calculated from the shortest of five mea- 
surements on each side. In ten patients 
with IFI this measurement was omitted. 
The normal mean PerNTML in our labora- 
tory is 2.4 ms (SD, 0.2 ms),*!%!*5 
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Fig 3.—Sagittal diagram of female pelvis to show innervation of periurethral striated sphincter 
muscle (PUSM) by perineal branches of pudendal nerves; of external anal sphincter muscle (ES) 
by inferior rectal branches of pudendal nerves (P); and of puborectalis muscle (PR) by direct 
somatic efferent motor branches from pelvic plexus (SN). 


RESULTS 
Relationship Between Perineal 
Descent and PNTML 


Linear regression analysis in the 
whole group of patients showed that 
there was a significant correlation 
between perineal descent and the 
mean PNTML (r, .52; P<.01) (Fig 1). 
Separate regression analyses for 
patients with IFI and DI were also 
significant (r, .5; P<.01 and r, .54; 
P<.01, respectively). These two re- 
gression lines had similar slopes 
(Fig 2). 


Relationship Between Perineal 
Descent and PerNTML 


Linear regression analysis showed a 
significant correlation between peri- 
neal descent and PerNTML in the 
whole group of patients (r, 0.35; 
P<.05) (Fig 2). When analyzed sepa- 
rately there was also a significant 
correlation between perineal descent 
and PerNTML in the patients with DI 
(r, .38; P<.05) (Fig 2). There was no 
correlation, however, between perine- 
al descent and PerNTML in patients 
with IFI (r, .2; P>.1) (Fig 2). The slope 
of the regression lines was only —0.13 
compared with -—0.49 in the DI 
group. 

COMMENT 
Our data reveal a significant corre- 


lation between perineal descent on 
straining and increased PNTML in 
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patients with IFI,” which is consis- 
tent with the concept that repeated 
stretching of the pudendal nerves can 
cause damage to the innervation of 
the external anal sphincter mus- 
cle. In addition, we have found a 
similar relationship between the 
degree of perineal descent on strain- 
ing and increased PNTML in patients 
with IFI, whether or not they have 
additional stress urinary inconti- 
nence. Thus, in patients with IFI there 
is probably no difference in the extent 
of damage to the inferior rectal 
branches of the pudendal nerves that 
innervate the external anal sphincter 
muscle, whether or not there is associ- 
ated stress urinary incontinence. 

In the whole group of patients, and 
in the group with DI, there was also a 
significant correlation between the 
amount of perineal descent on strain- 
ing and the amount of increase in the 
PerNTML. This finding is consistent 
with the concept that stress urinary 
incontinence results from stretch- 
induced damage to the innervation of 
the periurethral striated sphincter 
muscle complex.®*"* In the IFI group 
of patients there was no correlation 
between perineal descent on straining 
and PerNTML. The linear regression 
analyses of perineal descent on strain- 
ing and PNTML were similar in the 
IFI and DI subgroups. These data 
suggest that the perineal innervation 
of the striated periurethral sphincter 





muscle is relatively spared in patients 
with IFI, without urinary inconti- 
nence.* In a group of patients with 
genuine stress urinary incontinence, 
assessed by both clinical and videocys- 
tometric criteria, but without fecal 
incontinence. Snooks et al found an 
increase in the PerNTML but a nor- 
mal PNTML. Five of their patients 
(40% ) had increased perineal descent 
on straining. Thus, there is relative 
sparing of the innervation of the 
external anal sphincter muscle in 
patients with stress urinary inconti- 
nence without fecal incontinence. 

The reasons for this restricted 
involvement of the perineal or inferi- 
or rectal branches of the pudendal 
nerves in stress urinary or fecal 
incontinence are not yet understood. 
Although we have found a statistical- 
ly significant correlation between the 
amount of perineal descent on strain- 
ing and increased PNTMLs and 
PerNTMLs, the values of the correla- 
tion coefficients (.52 and .35, respec- 
tively) suggest that these relation- 
ships are influenced by several fac- 
tors. Further, measurement of perine- 
al descent during straining requires a 
maximal straining effort, and this 
depends to some extent on patient 
compliance. Finally, the pudendal and 
perineal terminal motor latencies are 
a measure of conduction in the fastest 
conducting motor fibers in these 
nerves, while perineal descent is a 
measure of pelvic floor weakness. A 
close correlation between an abnor- 
mality in motor conduction in these 
nerves and weakness of the muscles 
they innervate occurring as a result of 
uncompensated denervation would 
not be expected. 

In patients with DI, the correlation 
between perineal descent and increas- 
ing PNTML was closer than that for 
perineal descent and increasing 
PerNTML. This difference probably 
results from our use of the anal verge 
as the site for measurement of perine- 
al descent. Clearly, measurements of 
the plane of the anal verge during 
defecation straining give a better 
indication of the amount of stretch of 
the inferior rectal branches of the 
pudendal nerves that innervate the 
external anal sphincter muscle than 
of the perineal branches that inner- 
vate the periurethral striated urinary 
sphincter muscle (Fig 3). 

Our observations support the con- 
cept that repeated traction injuries 
can induce progressive damage to the 
innervation of the pelvic floor mus- 
cles, causing weakness of the striated 
pelvic floor sphincter muscles and 
incontinence.*''?3 Tt is therefore 
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important to limit this process. In 
many patients the initial nerve dam- 
age and pelvie sphincter weakness 
occur during childbirth, especially in a 
complicated vaginal delivery, eg, dur- 
ing a protonged second stage of labor, 
with delivery of a large baby, or with 
forceps-assisted delivery.*!*!’ Cesare- 
an sectien is not associated with 
pudendal nerve damage." It seems 
possible, therefore, that changes in 
obstetric practice could lead to a 
decrease in the frequency of both idio- 
pathic feeal and stress urinary incon- 
tinence ater in life. Neurogenic weak- 
ness of the striated anal sphincter 
muscles also occurs in women with a 
long history of constipation and 
straining during defecation, even in 
women who have never borne chil- 
dren. ° Appropriate management of 
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these functional problems may stop or 
delay the progression of the nerve 
damage and prevent subsequent 
incontinence. In addition, in about 
10% of women with idiopathic stress 
incontinence there is electrophysio- 
logic evidence of cauda equina nerve 
root lesions,” perhaps due to lumbo- 
sacral spondylosis.” Recognition of 
the underlying pathogenesis of idio- 
pathic stress fecal and urinary incon- 
tinence is important in prevention, 
management, and treatment of this 
distressing problem.” Measurement 
of PNTML and PerNTML has proven 
useful in planning surgical relief of 
idiopathic neurogenic fecal inconti- 
nence.” The role of these and other 
electrophysiologic investigations in 
stress urinary incontinence, and their 
relation to established clinical investi- 
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ments” has not yet been evaluated. 
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measurements of anorectal pressures 
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Muscle-Specific Carbonic Anhydrase III Is a 
More Sensitive Marker of Muscle Damage 
Than Creatine Kinase in Neuromuscular Disorders 


H. Kalervo Väänänen, MD, PhD; Timo E. S. Takala, MD, PhD; 
Uolevi Tolonen, MD, PhD; Juhani Vuori, MSc; V. V. Myllylä, MD, PhD 


è Serum concentration of carbonic 
anhydrase Ill (S-CA Ill), a novel marker of 
type | skeletal muscle cells was measured 
in 37 patients with neuromuscular dis- 
eases (polymyositis, muscular dystro- 
phies, amyotrophic lateral sclerosis, and 
other neurogenic diseases) and in 24 con- 
trol patients. Signficant elevation in S-CA 
ill was observed in all patient groups. 
Serum concentration of carbonic anhy- 
drase Ill correlated positively with serum- 
creatine kinase. Serum concentration of 
carbonic anhydrase Ill was observed to 
be a more sensitive skeletal muscle mark- 
er both in myogenic and in neurogenic 
muscie affecting diseases than serum 
creatine kinase. 

(Asch Neurol 1988;45: 1254-1256) 


[ nereased serum concentrations of 

muscle-derived proteins have been 
observed in patients suffering from 
neuromuscular diseases. Creatine ki- 
nase (CK) is the enzyme most widely 
used for monitoring increased leakage 
from muscle cells, but also myoglobin, 
pyruvate kinase, and other glycolytic 
enzymes have been used.' Significant 
concentrations of all these proteins 
are, however, found in tissues other 
than the skeletal muscle. For exam- 
ple, CK is present in the heart and the 
brain and myoglobin is present in 
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myocardium.? A significant concen- 
tration of enolase 8 subunit, a novel 
marker for skeletal muscle, is also 
found in cardiac tissue.’ Carbonic 
anhydrase III (CA III) is another new 
skeletal muscle marker protein. Car- 
bonic anhydrase in mammalian tis- 
sues is present at least in four differ- 
ent isoenzymes.’ The striking specific- 
ity of CA III to type I skeletal muscle 
fibers was first shown in rats*’ and 
later in humans.*” Theoretically the 
clear advantage of serum concentra- 
tion of carbonic anhydrase III (S-CA 
III) over the measurement of other 
muscular markers in neuromuscular 
diseases is that only traces of CA III 
are found in cardiac muscle.’*” In 
humans, CA III has been detected, in 
addition to the skeletal muscle, in 
some smooth-muscle cells and in 
myoepithelial cells." 

Elevated levels of CA III have been 
observed in patients with Duchenne 
muscular dystrophy,’*”’ and other 
dystrophies and amyotrophic lateral 
sclerosis. Also exercise indueed 
muscle-cell damage increases S-CA 
III levels.” 

This study was undertaken to ascer- 
tain the usefulness of S-CA III mea- 
surements in the diagnosis and follow 
up of various neuromuscular disor- 
ders. Part of this study has been pre- 
sented earlier as an abstract.” 


PATIENTS AND METHODS 
Patients 


Sixty-one inpatients aged from 19 to 78 
years (mean, 45 years) were examined. 
They comprised the following diagnostic 
groups: eight patients with amyotrophic 
lateral sclerosis (mean age, 55 years; 
range, 49 to 67 years; five men and three 


women; mean duration of symptoms, two 
years), 16 patients with polyneuropathy or 
other neurogenic disease (mean age, 50 
years; range, 20 to 79 years; 13 men and 
three women; mean duration of symptoms, 
nine years), five patients with polymyositis 
and one with dermatomyositis (mean age, 
66 years; range, 58 to 78 years; two men and 
four women; mean duration of symptoms, 
2.5 years), seven patients with muscular 
dystrophy (six with dystrophia myotonica 
and one with Duchenne muscular dystro- 
phy; mean age, 33 years; four men and 
three women; mean duration of symptoms, 
11 years). Twenty-four patients served as 
the eontrol group (mean age, 48 years; 
range, 29 to 79 years; 12 men and 12 
women). The control patients had various 
neuromuscular complaints but no disease 
that could be verified by laboratory tests 
for serum enzymes, by clinical neuro- 
physiologic examination, or by the his- 
tologic investigation of muscle biopsy spec- 
imens. 

Patients with polymyositis were treated 
with a mean dose of 25 mg/d of predniso- 
lone orally. The diagnosis of the neuromus- 
cular disease in each patient was based on 
clinical examination, electroneuromyogra- 
phy, and histologic examination of the 
muscle biopsy specimen. 


Serum Samples and Assays 


Venous blood samples were obtained 
from the inpatients within one day or later 
after their admission to the hospital. 
Serum samples were stored at —70°C until 
assay. 

Serum concentration of CA III was mea- 
sured by specific radioimmunoassay as 
described previously”! and serum creatine 
kinase level was measured by a creatine 
kinase test kit (Boehringer G.m.b.H., 
Mannheim, West Germany). Statistical 
evaluation of the results after logarithmic 
transformation was done by using one-way 
analysis of variance and modified Stu- 
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Fig 1 —Serum carbonic anhydrase Ill concen- 
tration (SCA Ill) in control patients (C) and 
cases of amyotrophic lateral sclerosis (ALS), 
other neuragenic diseases (N), representing 
polymeuropathy (solid dot) or other diseases 
(triangle); polymyositis (PM) (solid dot) and 
dermatomyesitis (triangle) and muscular dys- 
trophy (MD) representing dystrophia myoton- 
ica (solid dct) and Duchenne muscular dystro- 
phy (triangle). Horizontal solid lines and 
dashed limes indicate geometric mean and 
limits of means + 2 SDs for control group: 
double asterisks, P(vs C) < .01; triple aster- 
isks, P < 001. 


dents ¢ test where the confidence limit was 
determined by the Bonferroni method. 
Correlation was analyzed by Spearman’s 
rank correlation test.” 


RESULTS 
S-CA Ill 


The geometric mean for S-CA III 
was 10.1 g/L in the control patients 
(Fig 1). There was no significant dif- 
ference in S-CA III between the sexes, 
the mean value being 10.6 ug/L and 
9.4 ug/L for men and women, respec- 
tivety. The value for means + 2 SDs 
was 214 ug/L and the value for 
means — 2 SDs was 4.9 ug/L. A signif- 
icant inerease in S-CA III was ob- 
served in all neuromuscular disease 
groups. The geometric mean of S-CA 
II was approximately fivefold 
[P < .001). threefold (P < .01), 12-fold 
(P <.001), and sevenfold (P < .001) 
above the control value in groups with 
amyotrophic lateral sclerosis, other 
neurogenic diseases, polymyositis- 
dermatonwositis, and muscular dys- 
trophies, respectively. All the S-CA 
III values of the control patients were 
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Fig 2.— Serum creatine kinase activity (S-CK) 
in control patients and patients with neuro- 
muscular diseases. Asterisk indicates P(vs 
C) < .05. For other details, see Fig 1. 


in the reference interval, whereas a 
total of only five values in the groups 
of neuromuscular diseases were 
between the reference limits. 


S-CK 


The geometric mean for S-CK was 
58/L in the control group (Fig 2). The 
mean value was 67 U/L"! for men and 
49 U/L for women (NS). The geomet- 
ric mean was approximately threefold 
(P < .05), 2.5-fold (P <.05), sixfold 
(P<.01), and 3.5-fold (P<.05) in 
groups with amyotrophic lateral scle- 
rosis, other neurogenic diseases, poly- 
myositis-dermatomyositis, and mus- 
cular dystrophy, respectively. All the 
values of the control group and a total 
of 13 values in the disease groups were 
normal. There was significant corre- 
lation between S-CA III and S-CK in 
the whole material rs, being 0.76 
(P < .001). Figure 3 demonstrates the 
relationship of S-CA III and S-CK 
during the prednisolone treatment of 
patients with polymyositis. Serum- 
concentration of carbonic anhydrase 
III remained above the upper refer- 
ence limit in all patients at all sam- 
pling times, whereas eight S-CK val- 
ues from fifteen were within the ref- 
erence interval. 


COMMENT 


The increase in muscle cell plasma- 
membrane permeability in various 
neuromuscular diseases is generally 
monitored by measuring S-CK. The 
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Fig 3.—Comparison of serum carbonic anhy- 
drase Ill (S-CA II) with serum creatine kinase 
(S-CK) in five patients with polymyositis during 
prednisolone treatment. Successive results 
(solid dot) of each patient are connected 
(box). Direction of time course is indicated 
(triangle). Time between these measurements 
varied between 17 days and 18 months. 
Dashed lines indicate geometric means + 2 
SDs for control patients. 


1000 


usefulness of measuring S-CK, its iso- 
enzymes, and other muscular proteins 
such as myoglobin and 8 subunit of 
enolase is somewhat limited in this 
respect because other tissues, espe- 
cially myocardium, also contain con- 
siderable amounts of these proteins.» 
In humans CA III has been found, in 
addition to skeletal muscle, only in 
smooth-muscle cells and in myoepi- 
thelial cells.” Myocardium contains a 
low amount of CA III'°*? where also its 
mRNA concentration is low." In- 
creased activities of S-CK have been 
described in myogenic and some neu- 
rogenic neuromuscular diseases.” 
These results indicate a greater 
fractional increase in S-CA III than in 
S-CK in all the groups of both myo- 
genic and neurogenic diseases. This 
observation validates earlier results 
of Heath et al” and Osterman et al.” 
Totally only five S-CA III values were 
between the reference limits in the 
disease groups, whereas a total of 13 
S-CK values were under the upper 
reference limit in the same groups. 
The results thus indicate that S-CA 
III is a more sensitive marker of mus- 
cular damage in neuromuscular dis- 
eases. This is in accordance with the 
finding that exercise-induced release 
of CA II” is much greater than the 
corresponding release of CK.” Very 
high S-CA III has also been measured 
in patients suffering from acute rhab- 
domyolysis (H.K.V., unpublished ob- 
servations). The longitudinal data on 
patients with myositis also indicate 
that during corticosteroid treatment 
S-CA III remains elevated, in spite of 
possible decrease in S-CK below the 
upper reference limit. All these data 
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could mean that the release of CA III 
is affected by changes in muscle mem- 
brane permeability to a different 
extent than CK. This probably 
depends on the smaller molecular 
weight of CA III (28 kd) than that of 
CK (80 kd). In accordance with this, 
during and after physical exercise, CA 
III also appears and disappears more 
rapidly than S-CK.” After prolonged 
physical exercise S-CA III normalizes 
within two days” and after 40 to 60 
minutes of low-intensity exercise, 
within one day.” Due to the sensitivi- 
ty of S-CA III to physical activity it is 
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thus important to avoid physical exer- 
cise before the blood sampling for 
S-CA III measurements, as exempli- 
fied also by the data of 59 outpatients, 
without neuromuscular disorders, in 
whom the geometric mean of S-CA III 
is 13 ug/L and the value for means + 2 
SDs is 38 ug/L (H.K.V., unpublished 
observations). 

In exercise-induced myopathy in 
mice the damage is more prominent in 
the red parts of skeletal muscles than 
in the white parts.* The present re- 
sults on type I-specific S-CA III indi- 
cate that also in both neurogenic and 
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myogenic diseases in humans, type I 
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study may reflect increased leakage 
from both type I and type II fibers of 
skeletal muscle. Due to the lack of suit- 
able type II specific markers the possi- 
ble increased leakage from type II fi- 
bers in neuromuscular diseases cannot 
be directly monitorec. 


This study was supported by the Ministry of 
Education, Helsinki. 


Serum carbonic anhydrase III in progressive 
muscular dystrophy. J Neurol Sci 1985;67:223- 
228. 

19. Mokuno K, Riku S, Matsuoka Y, et al: 
Serum carbonic anhydrase III in myotonic dys- 
trophy. Muscle Nerve 19869:257-260. 

20. Osterman PO, Asmark H, Wistrand PJ: 
Serum carbonic anhydrase III in neuromuscular 
disorders and in healthy persons after a long- 
distance run. J Neurosurg Sci 1985;70:347-357. 

21. Väänänen HK, Leppilampi M, Vuori J, et 
al: Liberation of muscle carbonic anhydrase into 
serum during extensive exercise. J Appl Physiol 
1986;61:561-565. 

22. Takala TES, Rahkila P, Hakala E, et al: 
Serum carbonic anhydrase III: An enzyme of 
type I muscle fibers and the intensity of physical 
exercise. Pflugers Arch, in press. 

23. Myllyla VV, Tolonen U, Leppilampi M, et 
al: Serum carbonic anhydrase III in neuromuscu- 
lar diseases. Muscle Nerve 1986;9:242. 

24. Wallenstein S, Zucker CL, Felliss JL: Some 
statistical methods useful in circulation re- 
search. Circ Res 1980;47:1-£. 

25. Rosalki SB: Enzymes in diseases of skeletal 
muscle, in Wilkinson JH (ec): The Principles and 
Practice of Diagnostic Enzymology. London, 
Edward Arnold Publishers Ltd, 1976, pp 262- 
302. 

26. Salminen A, Vihko V: Suspectibility of 
mouse skeletal muscles to exercise injuries. Mus- 
cle Nerve 1983;6:596-601. 


Neuromuscular Disease—Vaananen et al 


History of Neurology 


Destroyers and Other Verses 


Henry Head, the Poet 


Stephen G. Reich, MD 


è Henry Head's literary contributions 
nave gone virtually unnoticed despite 
Lord Brāin’s contention that “Had Henry 
Head not adopted medicine as a profes- 
sion, he might have been equally distin- 
guished as a writer.” During World War I, 
Head publissed war poems in several liter- 
ary journals and in 1919 they were com- 
piled into a volume entitled Destroyers 
and Other Verses. Prior to Destroyers, 
Head published two other volumes of 
poetry and, in 1922, he wrote an introduc- 
tion t a collection of works by Thomas 
Hardy, compiled by his equally literate 
wife, Ruth. That the literary influence 
between the Heads was mutual is 
revealed by the many references to medi- 
cine and physicians in the novels of Ruth 
Wead. This article presents the literary 
works of Henry and Ruth Head and 
describes this little known but important 
part cf Sir'Henry’s career. 

(Arch Neurol 1988;45:~ 257-1260) 


“Hed Henry Head [1861-1940] not 

adopted medicine as a profes- 
sion, wrote Lord Brain, “he might 
have been equally distinguished as a 
writer.”* Head’s little known literary 
career inclades three books of poet- 
ry—his ewn works as well as transla- 
tions of ethers. His poems appeared in 
The Yale Review, The English 
Review, and The Dublin Review; in 
1919 they were compilec into a volume 
entitled Destroyers anc Other Verses 
(Fig I)’ Published by Oxford Univer- 
sity Press, a single printing of only 
500 copies (Auriol Milford, written 
communication, May 14, 1987) attests 
to the fact that despite Head’s wide- 
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spread acclaim as a neurologist, his 
literary talent was barely recognized 
outside of his circle of close friends. 

Among Head’s friends who did 
appreciate his poetry as well as his 
knowledge of literature, were a num- 
ber of young Georgian poets including 
Robert Graves and Robert Nichols. 
The latter poet, who had also been 
Head’s patient,** credited Head with 
helping him, “like so many oth- 
ers... back from the ‘borderline’ in 
the last war.” (Nichols R: Sir Henry 
Head, a tribute. The Times, London, 
Oct 15, 1940, p 7). Five days after 
Head’s official obituary appeared in 
The Times, Nichols contributed 
another. He claimed that “Sir Henry 
possessed the fullest as well as the 
wisest mind I have known,” and he 
went on to praise Head’s talent as a 
literary critic. (Nichols R: Sir Henry 
Head, a tribute. The Times, London, 
Oct 15, 1940, p 7). 

Nichols was clearly enamored of 
Head and the obituary goes on to 
reveal Head’s boundless intellect and 
peripatetic interests: “...It was no 
unusual thing to hear him in the 
course of one evening discourse on 
topics so various as the influence of 
reasoning upon Goethe and Mo- 
zart...sensations while looping the 
loop... the painting of Guardi, ‘coor- 
dination’ in a star golfer... Conrad as 
narrator, [and] the relation of art and 
science....” Nichols concludes by 
comparing Head to Leonardo “on 
whom he [Head] was an authority.” 

Robert Graves was equally im- 
pressed with Head: “I liked Head’s 
scientific integrity. Once when he was 
testing a man whom he suspected of 
homicidal mania he had made some 
suggestion to him which came within 
the danger area of his insanity; the 
man picked up a heavy knife from his 
consulting table and rushed threaten- 
ingly at Head. Head, not at all quick 
on his legs and dodging round the 


table exclaimed: ‘Typical, typical! 
Capital, capital!’ and, only as an after- 
thought: ‘Help, help!’ He had great 
knowledge of the geography of the 
brain and the peculiar delusions and 
maladjustments that followed lesions 
in the different parts. He told me, at 
different times, exactly what was 
wrong with Jingle in Pickwick 
Papers, why some otherwise literate 
people found it impossible to spell, 
and why some others saw ghosts 
standing by their bedside.”’ 

The diversity of Head’s literary 
interests is equally apparent in his 
neurologic contributions. As a proto- 
type clinical investigator, Head’s 
studies spanned the length of the 
neuraxis: from his two-volume text on 
aphasia®’ to extensive studies on the 
peripheral nervous system.’ His pre- 
occupation with the latter led him to 
sever a branch of his own radial nerve 
and study the resulting sensory loss, 
as he found patients were unable to sit 
still long enough for him to complete 


his usual prolonged, methodical, 
detailed examination.'® 
The same detailed, meticulous 


observation and sensitivity that char- 
acterizes Head’s career as a clinician 
is apparent in his poetry. His themes 
reveal that he was deeply affected by 
World War I and especially his per- 
sonal interactions with the neurologi- 
cally wounded at the Empire Hospital 
for Officers (London), where he 
served as a civilian consultant. 

With the help of his friend Harvey 
Cushing, Head published three poems 
in The Yale Review. On Sept 25, 1916, 
head wrote to Cushing: “It is extreme- 
ly kind of you to offer to place my 
verses—The Yale Review was so gen- 
erous and printed the first of the 
series so beautifully that I can only 
accept your kind offer with pleasure. I 
enclose a set of verses you have not yet 
seen: if you do not care for it, don’t 
add it to your series.” 
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Fig 1.—Title page from Destroyers and Other 
Verses (1919). (By permission of Oxford Uni- 
versity Press.) 
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Fig 2.—Original handwritten copy of / Cannot Stand and Wait that Head 
sent to Harvey Cushing. (By permission of the Yale Medical Historical 


Library.) 
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Head’s first poem in The Yale 
Review, I Cannot Stand and Wait 
(Figs 2 and 3), appeared in 1916 on 
the page following Cushing’s essay, 
With the British Medical Corps in 
France. Head’s verse expresses his 
frustration over not feeling a more 
‘vital’ part of the war effort, seeming- 
ly forgetful of his age, 55 years old, as 
well as the care he was providing to 
the wounded at the Empire Hospital. 

The second poem Head sent to 
Cushing, Destroyers (Fig 4), * ap- 
peared in print seven months later. 
Typical of Head’s style, this poem 
demonstrates his ability to personify 
nature and create a vivid mental 
image. The tranquil scene Head eon- 
structs “On this primeval strip of 
Western land,” is interrupted abrupt- 
ly by the appearance of two destroy- 
ers”... with bows a foam, and preda- 
tory gaze, like cormorants that seek a 
submerged prey,” reminding the read- 
er that peace was no more than a 
“dream.” 

In 1918, Died of His Wounds (Fig 
5) was published and later that year 
was selected to be reprinted in War 
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Poems from The Yale Review,’ a 
collection of poems gathered together 
for a separate volume “... because 
they deserve reading, or re-read- 
ing.”’'*®”) Head’s thoughtful choice of 
adjectives in this poem sets up a stark 
contrast between the grotesque physi- 
cal state of a dying soldier and his 
undaunted, courageous spirit. 

Appearing concurrently with his 
poems in The Yale Review, were two 
poems in The English Review. Hom- 
ing Wings,” from 1916, begins by 
painting a pastoral scene of “... our 
home...” before drawing on the 
harsh realities of war, “... which was 
sacrificed ... for unpolluted realms of 
natural law.” But Head cautions the 
reader not to despair: 


So we return to worship homely things, 
That filled our baby hands, ancestral 
springs 

Resurgent and intense 

Stirring the reverent heart 

of childhood’s innocence. 


The Price, published the following 
year, demonstrates that even amid 
the tragedies of war, Head still found 
a rare moment of serenity: 


1914 TO 1918 


I CANNOT STAND AND WAIT. 


How can I serve who am too old to fight? 


night 


I cannot stand and wait 
With folded hands, and lay me down at 


In restless expectation that the day 

Will bring some stroke of Fate 

I cannot help to stay. 

Onee, like the spider in his patterned web, 
Based on immutable law, 

Boldly I spun the strands of arduous 


thought, 


Now sceming naught, 
Rent in the sudden hurricane of war. 


Within my corner I will take my place, 
And grant me grace 

Some delicate thing to perfect and complete 
With passionate contentment, as of old 
Before my heart grew cold. 

This in the Temple I will dedicate, 

A widow’s mite, 

Among more precious gifts, obscured from 


sight 


By the majestic panoply of state. 
But when triumphal candles have burned 


low 


And valorous trophies crumbled into dust, 
Perchance my gift may glow, 


Still radiating sacrificial joy 
Amid the ravages of moth and gust. 
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Fig 3.—/ Cannot Stand and Wait as it appeared in Destroyers and 
Other Verses (1919). This copy, which belonged to Cushing, demon- 


strates a typographic error annotated by Cushing in the margin. (By 
permission of the Yale Medical Historical Library and Oxford University 


Press, respectively.) 
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... While at this peaceful hour my spirit 
feels 

Its tale of arduous joy, 

Pain conguered, Fear resolved or Hope 
regained, 

Swift recognition of some law devine, 

The gratitude that could not be 
restrained, 

All these were mine, 

And:so, supremely blest, 

I sink to rest. 


But morning brought an end to this 
“peaceful hour,’ and once again, the 
war was omnipresent: 


The dawn rays through my shuttered win- 
dow stea! 

And with closed eyes I thank God for 
light, 

For the erce purpose of another day, 
When work and thought forbid the heart to 
feel. 


One year later, The Dublin Review 
published To Courage Seated.” Remi- 
niscent of Destroyers,’ in the first 
halfof the poem Head conjures up the 
peaceful image of a park: “... over- 
heac, the moon rode high on her pre- 
destined are, steadfast through tidal 
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waves of somber cloud. ..,” only to 
have it interrupted by the signs of 
war: “Out of the south, with jets of 
luminous smoke, and coughing clatter, 
hidden guns awoke.” The final part of 
the poem reminds one of J Cannot 
Stand and Wait? with Head’s recur- 
rent theme of frustration over partici- 
pating in the war as only a “specta- 
tor:” 

And we fell silent at the thought of 
death. 

We were too old to leap with panting 
breath 

Into the turmoil of the bloody strife, 

And dance upon the razor-edge of life 

To fame or to oblivion...” 


The above-mentioned six poems, 
plus four previously unpublished 
works, were collected in 1919 into a 
single volume: Destroyers and Other 
Verses. Head dedicated this 87-page 
duodecimo, bound in little more than 
cardboard, to his equally literate wife, 
Ruth Mayhew Head (Fig 6): “To her, 
without whose touch the strings 
would have been mute.” Head’s own 
poems form the smallest fraction of 


this volume, the bulk consisting 
instead of translations of poems by 
Heinrich Heine and Alfred Meissner. 
Destroyers also contains a brief essay 
on the relationshin between these 
authors and Camille Selden who, 
under the pseudonym “La Mouche,” 
translated a number of Heine’s poems 
from German into French. 

Camille Selden formed such an 
important link in Eead’s passion for 
Heine (Ronald A. Henson, MD, writ- 
ten communication, Feb 27, 1988) that 
he entitled a previous volume of poet- 
ry, published in 1910, Songs of La 
Mouche.” This co lection contains 
almost the identical poems that 
appeared nine years later in Destroy- 
ers.” Head’s bibliography, published in 
the Henry Head Centenary (pp 39-41), 
lists Songs of La Mouche as written 
under the pseudonym Lucas Beck—a 
combination of the maiden names of 
Head’s mother and maternal grand- 
mother, but in the only copy of this 
book available for study (Harvey 
Cushing’s presentation copy), the 
author is listed as Head and not Beck. 


1914 TO 1918 


DESTROYERS. 
On this primeval strip of western land, 


With purple bays and tongues of shining 


sand, 
‘Time, like an echoing tide, 
Moves drowsily in idle ebb and flow; 


The sunshine slumbers in the tangled grass 
And homely folk with simple greeting pass, 
As to their worship or their work they go. 


Man, earth, and sea 

Seem linked in elemental harmony, 
And my insurgent sorrow finds release 
In dreams of peace. 


But silent, gray, 

Out of the curtained haze, 

Across the bay 

Two fierce destroyers glide with bows 
a-foam 

And predatory gaze, 


Like cormorants that seek a submerged prey. 


An angel of destruction guards the door 


And keeps the peace of our ancestral home; 
Freedom to dream, to work, and to adore, 
These vagramt days, nights of untroubled 


breath, | 
Are bought with death. 





1914 TO 1918 


DIED OF HIS WOUNDS. 


Death set his mark and lefta mangled thing, 

With palsied limbs no science could restore, 

To weary out the weeks or months or years, 

Amidst the tumult of a mother’s tears 

Behind the sick-room door, 

Where tender skill and subtle knowledge 
bring 

Brief respite only from the ultmate 

Decree of fate. 


Then, like the flowers we planted in his 
room, 

Bud after bud we watched his soul unfold; 

Each delicate bloom 

Of alabaster, violet, and gold 

Struggled to light, 

Drawing its vital breath 

Within the pallid atmosphere cf death. 


That valiant spirit has not passed away, 
But lives and grows 

Within us, as a penetrating ray 

Of sunshine on a crystal surface glows 
With many-hued refraction. He has fled 
Into the unknown silence of the night, 
But cannot die till human hearts are dead. 


Fig 4—Reprinted from Destroyers and Other Verses (1919). (By 


permission af Oxford University Press.) 
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Fig 5.—Reprinted from Destroyers and Other Verses (1919). (By 


permission of Oxford University Press.) 
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Fig 6.—Photograph of Sir Henry (“.. 
Cambridge scarlet...much admired.. .’’) 
and Ruth Head taken by Harvey Cushing in 
Budapest in 1909 (Harvey Cushing: Budapest 
Diaries. Aug 29, 1909, vol 2. (By permission of 
the Yale Medical Historical Library.) 


This same bibliography also lists 
another privately printed, undated 
volume of verse, Pastoral, but as yet, a 
copy of this rare item has not been 
located. 

Head’s literary endeavors were no 
doubt influenced by his wife, Ruth, 
who, “...shared his interests, stimu- 
lated his enthusiasms, [and] criticized 
his writings,’ according to Gordon 
Holmes,” and through her efforts, 
“his style of writing gradually altered 
and crystallized.”* But an examina- 
tion of Ruth Head’s works reveals 
that the influence was mutual. In 
1922, she published a collection from 
the works of their neighbor in Dorset, 
Thomas Hardy, and Sir Henry wrote 
the introduction.” 

Like her husband, Ruth Head was 
proficient in a number of foreign lan- 
guages and in 1921 translated Irene 
Forbes-Mosse’s The Little Death into 
English.” Ruth Head’s interest in the 
arts, like Sir Henry’s, was very broad: 
in addition to a textbook of art histo- 
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ry* and a collection of works by Hen- 
ry James,” she also compiled two col- 
lections of quotations—one for each 
day of the year.’’*® 

In two novels by Ruth Head (both 
signed “Mrs Henry Head”), physi- 
cians are common characters. Lucas 
Beck, encountered previously as a 
family name and pseudonym for Hen- 
ry Head, appears as an Oxford physi- 
cian, and quite a literary one, in A 
History of Departed Things.” The pro- 
tagonist, Lottie, is the granddaughter 
and sister-in-law of a physician, and 
through Lottie, Ruth Head may have 
been speaking her own mind: “George 
Eliot should have a statue erected to 
her in the College of Physicians for 
the service she had done for young 
doctors in her ‘Middlemarch.’ I den’t 
care who they marry before thirty— 
it’s bound to be the wrong women (pp 
117).” Head was 42 years of age when 
he and Ruth were married. 

And can it be in reference to hus- 
band Henry when Guli Ludlow, the 
main character in Compensation,” 
describes Dr Blake’s style of reading 
poetry? “He had an annoying habit of 
dissecting the workmanship of each 
poem, tiresome to my unanalytical 
mind—like plucking the perfect flow- 
er to pieces petal by petal, a botanical 
process I always disapprove of (pp 
97).” That Head’s approach to the arts 
mirrored his approach to neurology 
was equally apparent to Gordon 
Holmes: “{Head had] a rigidly scien- 
tific outlook on all matters which he 
studied” (pp 683).” 

It is easy to imagine Henry Head 
analytically “dissecting” a poem, 
demonstrating still further that his 
medical and literary careers were not 
mutually exclusive, but instead, cem- 
plementary. Although from a current 
perspective his poems lack the mean- 
ing they must have had for an audi- 
ence as moved by the war as much as 
Head was, we can nevertheless appre- 
ciate his style, sensitivity, and intense 
emotion. 


I thank the following for reviewing the manu- 
script: Gert Brieger, MD, PhD; Ronald A. Hen- 
son, MD; Alan Pestronk, MD; and Roger Salo- 
mon, PhD. Susan Alon was helpful with the use 
of archival materials in the Yale Medical Histor- 
ical Library, New Haven, Conn. The Figures were 
prepared by the department of photography (pa- 
thology), The Johns Hopkins Hospital, Balti- 
more. 
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Promnted by the notice of the inclu- 

sion of a new section in the 
ARCHIVES devoted to the history of 
neurolagy, entitled REMINISCENCES, I 
considered preparing an account of 
my early experience in the field. The 
publication of two such reminiscences 
by my friend and former colleague, 
Charles D! Aring,'? encouraged me to 
submit the following. 

Although my experiences in my 
undergraduate medical school period 
were limited, I did have the opportu- 
nity in my internship, and later dur- 
ing psychiatric entina to study 
and take care of a broad spectrum of 
neurologic patients. At Marquette 
University, Milwaukee, I benefited 
from the inspired teaching of neuro- 
anatomy by Walter Zeit and the clini- 
cal presentations of patients with 
acute neurologic problems by John 
Garvey. Later, at Yale University, 
New Haven, Conn, I saw something 
of James Fox in his neurologic clinic 
and shared with Harry Zimmerman, 
the outstanding neuropathologist, a 
detailed seminar on Alzheimer’s dis- 
ease. One day, I listened with great 
interest to Harvey Cushing, then 
Sterling Professor of Neurology at 
Yale, who, together with Louise 
Eisenhardt, presented in detail the 
long clinical course, repetitive opera- 
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tive procedures, and the neuropatho- 
logic features of the parasagittal 
meningioma of Cushing’s most fa- 
mous patient, Major General Leonard 
Wood. 

In my psychiatric assignments at 
Yale and the University of Colorado, 
Denver, I studied and cared for a 
number of patients with chronic neu- 
rologic illness (dementia paralytica, 
Huntington’s chorea, polyneuritis, 
subdural hematoma, and senile and 
arteriosclerotic psychoses). My expe- 
rience led me to believe that further 
training in the field of neurology 
would be necessary to prepare me 
properly for my intended career in the 
field of academic psychiatry, in its 
research, educational, and clinical 
aspects. Accordingly, I applied for a 
Rockefeller Foundation (New York) 
Fellowship and planned to go to the 
National Hospital for Neurological 
Diseases, Queen Square, London. 
However, as I was finishing the psy- 
chiatric residency at the University of 
Colorado in 1938, because of the 
mounting tensions in Europe with the 
annexation of Austria by Germany in 
March of that year and, later, the 
Munich Pact, I asked the Rockefeller 
Foundation whether I could transfer 
my fellowship to the Harvard Neuro- 
logical Unit at Boston City Hospital, 
to which it agreed. 

The Harvard Neurological Unit at 
Boston City Hospital was founded in 
1928 with a capital grant from the 
Rockefeller Foundation. But long 
before this, the first recognition of the 
specialty of neurology at Boston City 
Hospital was the appointment in 1876 


of Samuel Gilbert Webber as “electri- 
cian.” His previous hospital appoint- 
ments were those of pathologist and 
physician to the Smallpox Depart- 
ment. At about the same time (1872), 
James Jackson Putnam was appointed 
lecturer to the Harvard Medical 
School faculty at Massachusetts Gen- 
eral Hospital, Bostan. His initial 
appointment was lecturer on the 
application of electricity in nervous 
diseases. Two years later, he was 
appointed lecturer on diseases of the 
nervous system. James Jackson Put- 
nam had to wait 21 years before he 
became the first incumbent of the 
Chair of Diseases of the Nervous Sys- 
tem. Both Webber at Boston City Hos- 
pital and Putnam at Massachusetts 
General Hospital and those who fol- 
lowed had to wait many years before 
they were provided adequate outpa- 
tient and inpatient facilities for 
teaching, research, and clinical ser- 
vice.’ 

In 1928, the grant from the Rocke- 
feller Foundation provided the neuro- 
logical unit’s teaching and research 
budgets, including the salary of the 
director. Boston City Hospital pro- 
vided hospital beds, offices, small lab- 
oratories, animal house, animal oper- 
ating room, and eight laboratories on 
the uppermost three fioors of the 
nine-story medical building of Boston 
City Hospital, which had been com- 
pleted in 1930. Fifty-two beds were 
shared with the neurosurgical service. 
Stanley Cobb was its director. His 
previous experience in physiologic 
research led to his appointment as the 
Bullard Professor in Neuropathology 
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in 1926. Since Abraham Myerson had 
previously been senior physician to 
the neurological service at Boston 
City Hospital and held an appoint- 
ment in Tufts Medical School, Boston, 
he was appointed codirector until his 
retirement two or three years later. 

Stanley Cobb left Boston City Hos- 
pital in 1934 to become the psychia- 
trist-in-chief of the newly established 
unit at Massachusetts General Hospi- 
tal, where he and members of his staff 
devoted special attention to problems 
of psychosomatic medicine. Tracy 
Jackson Putnam succeeded Cobb in 
1934 and left in 1940 to become profes- 
sor of neurology and neurosurgery 
and director of the Neurological Insti- 
tute at Columbia University College 
of Physicians and Surgeons, New 
York. He was in charge of the service 
during my stay as a Rockefeller 
Fellow. 

I remember quite vividly the 
remarks made at the farewell dinner 
held for Putnam at the Tavern Club, 
Boston, on Oct 7, 1939. I have a menu 
card that holds the signatures of those 
present, which included representa- 
tives in the fields of neurology, psy- 
chiatry, surgery, medicine, neuro- 
physiology, pediatrics, and psycho- 
analysis. An unknown poet, or 
perhaps more accurately, a poetaster, 
had offered the following as l'envoi: 


We trained him in the Harvard Labs 
On FIRST and SECOND floor 

At MGH and BCH 

He climbed to NINE and more. 

But now like Wittington he goes, 
With wisdom and with dope full 

To that Most High in Gotham town 
We send our Little Hopeful. 


Regrettably, his stay at Columbia 
was short-lived. On June 30, 1947, he 
sent a letter to Dean Willard Rap- 
pleye at Columbia and to his friends 
submitting his resignation as director 
of the services of neurology and of 
neurological surgery at the Neurologi- 
cal Institute and as executive officer 
in the corresponding departments of 
the university. This letter was read 
with sadness by many of his friends, 
as there was little question that in the 
seven years of his leadership at 
Columbia, he had established the 
Neurological Institute as one that had 
achieved international as well as 
national prominence in its research, 
clinical, and educational functions. He 
wrote fully, lucidly, and eloquently of 
the outrageous treatment by the 
administration of his stewardship in 
the face of the remarkable accom- 
plishments recognized by many. 

In the relatively brief existence of 
the Neurological Unit of Boston City 
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Hospital, it, too, had achieved inter- 
national recognition for its eminence 
in teaching, research, and clinical ser- 
vice. The initial spinal fluid re- 
searches of H. Houston Merritt and 
Frank Fremont-Smith® established 
the need for cerebrospinal fluid labo- 
ratories in general hospitals through- 
out the nation. The pioneering studies 
on electroencephalography by Wil- 
liam Lennox and Erna and Frederick 
Gibbs,’ initially in the field of epilep- 
sy, demonstrated the need to make 
this type of investigation available to 
all services of a general hospi- 
tal. 

In 1938, and in subsequent years, 
Merritt and Putnam? reported their 
studies of a new series of anticonvul- 
sant drugs tested by experiments on 
animals, which led to the introduction 
of sodium dipheny! hydantoinate (Di- 
lantin sodium) (phenytoin sodium). 

In the treatment of athetosis, Tracy 
Putnam’ had sectioned the extrapy- 
ramidal tracts in the spinal cord and 
had studied 25 infants with hydro- 
cephalus subjected to the operation of 
endoscopic coagulation of the choroid 
plexus. Putnam, together with Leo 
Alexander, and others, used the benzi- 
dine stain to study vascular patterns 
in various lesions of the human cen- 
tral nervous system, with particular 
attention to multiple sclerosis.” Alex- 
ander’s studies of Wernicke’s syn- 
drome, with its accompanying diplo- 
pia in chronie alcoholics, led Lewis 
Thomas, then fellow-in-medicine at 
Boston City Hospital, to write a poem 
published in JAMA in which one line 
read, “The minor ecstasy of seeing Leo 
double.” Donald Munro, the neurosur- 
geon, seemed particularly concerned 
with instances of subdural hemato- 
mas, a fairly common condition in the 
extensive alcoholic population of Bos- 
ton City Hospital, and one discussed 
at some length by Charles Aring’ in 
his reminiscences. T. J. C. von Storch 
had conducted studies of spinal fluid 
pressure and of migraine. 

The most dramatic person was Mer- 
rill Moore, who had collaborated with 
Houston Merritt on studies of acute 
syphilitic meningitis and dementia 
paralytica. He had also conducted 
long-term studies of the incidence and 
prevalence of alcoholism and suicide 
in the Boston area, but he was most 
noted for his incredibly productive 
production of sonnets. Among many 
separate volumes of poetry, Moore 
wrote M: 1000 Autobiographical Son- 
nets. Evidently, the M stood for Mer- 
rill, for Moore, and for one thousand. 
In one of his collections, edited by 
Louis Untermeyer, entitled Case- 
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Record from a Sonnetorium," Unter- 
meyer had this to say about Moore’s 
sonnets 


The poems in this book are .. . talking 
poems. They dispense almost entirely 
with traditional strophes, resounding 
rhetoric, and oratorical mumbo jum- 
bo. Instead of purple passages, Dr 
Moore employs the homespun of 
everyday speech. That Merrill Moore 
has written more sonnets than all the 
combined sonneteers im any language 
is an interesting if unproved fact. 
What is more interesting and far more 
important is the fact that his sonnets 
are as spontaneous, as unpredictable, 
and as honestly improvised as a man’s 
free thought. And that, these days, is 
something to be deeply cherished. 


My favorite is a sonnet entitled, “The 
Noise That Time Makes,” with its 
concluding lines 


Then you can hear Time’s footsteps as 
they pass 

Over the earth, brushing the eternal 
grass. 


On one occasion, while sitting next to 
Merrill Moore at a dinner party, he 
created a new sonnet that he wrote on 
my napkin. It had to do with the affair 
of the evening, but regrettably, I have 
lost the napkin. 3 

It is said that sometime in 1938, 
Merrill Moore had invited Sigmund 
Freud to come to Boston to live in one 
of the bowfront houses that Moore 
owned on Worcester Square adjoining 
Boston City Hospital. Later that year, 
Princess Marie Bonaparte and Am- 
bassador William Bullitt had success- 
fully rescued Sigmund Freud from the 
Nazis and found refuge for him and 
his family at 20 Maresfield Garden, 
London. Whether Freud had received 
or considered Moore’s invitation is not 
known, and it is unlikely that Freud 
had known of George Apley’s grand- 
father who, in the 19th century, had 
moved from Beacon Street to Worces- 
ter Square but returned shortly after 
viewing a neighbor, who appeared 
early one morning in his shirtsleeves 
without benefit of jacket, which the 
elder Apley took as a sign of the 
imminent decay of the social status of 
the neighborhood, a sign of high pre- 
dictive value.'” 

In addition to the chief resident, 
William Orr, the assistant residents 
in neurology and neurosurgery whose 
names I remember were Francis Giuf- 
frida, Howard Karr, Joseph Dorsey, 
Lazarus Secunda, and Charles Bren- 
ner. Rudolph Matthews, Columbia, 
SC, was another Rockefeller Fellow, 
whose major interest, like mine, was 
in psychiatry. Harvard medical stu- 
dents were assigned as clinical clerks 
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for seweral weeks, or longer. Max 
Miehaei, fourth-year student, spent a 
considerable time on the service. 
James Warren, who had been 
assigned to work with Soma Weiss 
and Lewis Dexter at the Thorndike 
Research Laboratories, Boston, would 
be seen from time to time on consulta- 
tive visits to the medical floors. Both 
Miehae! and Warren were destined to 
become: house officers in medicine at 
Peter Bent Brigham Hospital, Boston, 
Where we met again and worked 
together intimately. Eben Alexander 
was assigned as a fourth-year student 
to the nerve service and, later, became 
house officer in surgery at Peter Bent 
Brigham Hospital and Children’s 
Hospital. Boston. All three students 
at that time fulfilled their earlier 
promise by becoming outstanding 
leaders im their disciplines. 

Although I was interested in a num- 
ber of imvestigative areas, including 
the study of patients’ responses to 
pain. I thought it best for my overall 
purpose:te acquire as much experience 
and knowledge as I could of clinical 
neurology. In addition to the several 
teaching exercises during the week for 
house staff and Harvard medical stu- 
dents on the neurologic floors, I allied 
myself with the chief resident in 
accompanying him on his consultative 
visits daily throughout the hospital. 
Requests for neurologic consultations 
would have come from all the clinical 
services. not only those requested by 
the Harvard services, but also by 
Tufts and Boston University, as the 
Harvard neurological services served 
the entire hospital community. We 
saw from ten to 15 new patients daily, 
together with brief follow-ups of 
those seen earlier. The length of stay 
of most patients was quite limited, 
one notabie exception being a number 
of patients on the neurologic service 
who remained in the hospital for sev- 
eral weeks after neurosurgical treat- 
ment for dystonia. 

About half the patients we saw had 
predominant psychiatric rather than 
neurologic problems. As a result, 
the chief nerve resident (as he was 
called) was chosen only if he had had 
at least a year of clinical psychiatric 
experienee. At that time, psychiatric 
patients were called “nerve patients.” 
The word, psychiatric or, even, psyche 
seemed te have been more verboten at 
Bosten City Hospital in 1938 than I 
found it to be in Moscow in 1960. 
There had been opposition to the 
establishment of a psychiatric unit in 
Bosten City Hospital, but in 1957, due, 
I am told, to the efforts of William 
Castle, Harry Solomon, and Derek 
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Denny-Brown (who had succeeded 
Putnam), a full-fledged psychiatric 
service was established under the 
direction of Philip Solomon of the 
Harvard Medical School.” 

The range of clinical problems seen 
in consultation was remarkably 
broad, including almost every previ- 
ously described neurologic condition. 
In addition, there were old-fashioned, 
19th century monosymptomatic con- 
version hysteria; acute dramatic psy- 
chotic episodes, including catatonia; a 
host of patients with delirium due to 
infection and alcohol, including a gen- 
erous number with Korsakoff’s syn- 
drome; a broad repertory of patients 
following suicidal attempts; patients 
with head injury, brain tumors, apha- 
sia, apraxia, etc; and patients with 
diagnostic dilemmas, in which there 
would be a disparity between sign and 
symptom. 

The teaching rounds on the neuro- 
logic service were attended regularly 
by Tracy Putnam, Houston Merritt, 
William Lennox, Theodore von 
Storch, Leo Alexander, Wilfred 
Bloomberg, Samuel Epstein, Made- 
leine Brown, Alexandra Adler, Clem- 
ens Benda, Paul Yakovlev, and less 
often, special guests like Kurt Gold- 
stein and David Rioch. 

I was fortunate to be able to spend a 
great deal of time with Houston Mer- 
ritt, a remarkable clinician, who 
sometime later, most appropriately, 
was cited as neurologist of the centu- 
ry. I saw many patients in consulta- 
tion with him and worked with him in 
the weekly Dilantin clinic. From time 
to time, we were concerned about the 
skin reactions from the drug. Fortu- 
nately, most of them were mild, short- 
lived, scarlatiniform and morbilli- 
form rashes. One day, Willy Orr, chief 
resident, and I decorated a photo- 
graph of Merritt by dotting his face 
and exposed hands and arms with red 
spots, and labelled it “3,5 di-houstony] 
merrittate,” which he accepted with 
his usual grace. 

Almost every day, three or four of 
us would accompany Merritt to Gold- 
stein’s Delicatessen, a basement snack 
store, with an elaborately ornate art 
deco jukebox. Regardless of which 
button you pushed, The Beer Barrel 
Polka exploded into the air. Coins 
would be tossed to decide who would 
pay for the Cokes and also who would 
feed the jukebox. Invariably, Merritt 
won, that is, he never paid. Many 
years later, in 1976, I wrote to him and 
said, “And perhaps now that you have 
prestige and security and the high 
esteem of your friends—perhaps now 
you can confess and show to the world 


the two-headed coin that you used so i 


skillfully in winning free Cokes from 
us at Goldstein’s. I am told that 
repentance is a good thing.” One week 
later, Merritt responded, “I can assure 
you that I never had a two-headed 
coin, and if I was fortunate in winning 
a few Cokes from the boys at Gold- 
stein’s, it was probably the just 
reward for my honest and exemplary 
conduct.” 

It was the custom at Boston City 
Hospital nerve service that whenever 
you wanted to go to the ball game to 
see the Red Sox play, you had to 
inform Betty Fisher, Tracy Putnam’s 
secretary, that you were responding to 
an emergency consultation at Chil- 
dren’s Hospital. She and everyone else 
knew that that meant “Fenway Park.” 
I would go often with Houston Mer- 
ritt, a genuine aficionado. No one pos- 
sessed as encyclopedic a knowledge of 
baseball as did Merritt. He knew bat- 
ting and fielding averages, pitchers’ 
records, he could predict the double 
play, the steal home, ete. But he was 
most famous for his economic stance 
about peanuts. Merritt’s Law was, 
“Never, never buy peanuts inside the 
ball park. Always buy them outside 
the park, before you go in. You get 
more per bag.” Being attentive, I 
noticed that while Merritt was eating 
his peanuts, he would surreptitiously 
put four to six peanuts in his lower 
left vest pocket. When I confronted 
him with this, he said, “Since you are 
so nosey, I will tell you. When I finish 
a bag of peanuts, the bad nuts are apt 
to be at the bottom of the bag. With 
my method, I have chosen a few choice 
specimens which I can draw from my 
pocket to eat, should I draw bad ones 
at the bottom.” This laudable charac- 
ter trait of forward planning and pre- 
paredness stood him well in his later 
days as dean of the College of Physi- 
cians and Surgeons at Columbia. 

As Charles Aring, my eminent col- 
league, pointed out in his reminis- 
cences’ Dr Martin English, the chief 
of pediatrics at the Mary Curley 
Pavillion for Children, Boston, was the 
official in situ ogre. Even in my day, he 
would allow no one associated with 
Harvard to enter the Pavillion, with 
the exception of Houston Merritt, and 
from time to time, I would visit with 
Merritt on these forbidden floors. 

The person with whom I was most 
intimately associated was William F. 
Orr, Jr. A medical graduate of Van- 
derbilt University, Nashville, Tenn, he 
had interned in medicine at Strong 
Memorial Hospital, Rochester, NY, 
and was a house officer in the Iowa 
Psychopathic Hospital, Iowa City, 
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before becoming chief resident on the 
neurologic service at Boston City Hos- 
pital in 1938. He had been preceded by 
Milton Rosenbaum, who became one 
of my great friends and one with 
whom I worked intimately in Cincin- 
nati. After Orr left Boston, he spent 
several years in New York with Put- 
nam at Columbia before returning to 
Vanderbilt in 1947 to become profes- 
sor and chairman of the Department 
of Psychiatry and Neurology, and 
where he remained until his untimely 
death in 1983. In 1977, a few years 
before his death, I was honored to give 
the first William F. Orr Lecture in the 
Department of Psychiatry at Vander- 
bilt, at which time we had a delightful 
reunion. 

Bill Orr and I had found many 
common interests and studied many 
patients together. Although Lewis 
Thomas was generally considered to 
be the poet laureate of the Boston City 
Hospital house staff, Orr’s poetic con- 
tributions were not negligible. To- 
gether, we would see a number of 
patients on what was called Ward 2. 
Above and to the right of the nurses’ 
desk, there was an old mahogany 
bookease with glass doors. It had 
nothing in it other than some dusty 
notebooks piled somewhat unceremo- 
niously on the two shelves. However, 
the inscription at the top of the book- 
case was, “Hattie Lang Shuman 
Memorial Library.” I am not sure that 
anyone had noticed the name, but we 
chose the occasion to create a mythi- 
cal journal called, “The Hattie Lang 
Shuman Memorial Library Founda- 
tion Bugle,” which was later abbrevi- 
ated to the “Shuman Honk.” Orr and I 
then proceeded to obtain subscrip- 
tions to the journal, which were 25 
cents for the first issue, which, not 
strange to relate, never appeared. Orr, 
more enterprising than I, did collect 
$1.80 from various nurses on that 
floor. Many years later, in 1961, I 
wrote to Orr 


Recently I made a site visit to Boston for 
NIMH. I found to my surprise that Ward 2 
at the Boston City Hospital has been con- 
verted into a Department of Psychiatry 
under the direction of Dr Philip Solomon. I 
couldn’t refrain, as I entered the floor, 
from asking of the entourage for directions 
to the Hattie Lang Shuman Memorial 
Library. No one had heard of it, much less 
knew where to find it. I then marched on 
and pointed to the library. It still hangs on 
the wall. It is now painted, which adds a 
certain macabre ugliness, but it continues 
to have within it those same dusty note- 
books with now a few added productions of 
the occupational therapies of the patients 
on the floor. It had, then, a new life. I told 
them of the establishment of the “Hattie 
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Lang Shuman Memorial Library Founda- 
tion Bugle,” which we later abbreviated to 
the “Shuman Honk.” However, as I went 
on with the story, I realized that you had in 
some way or other collected $1.80 from 
various of the nurses on that floor for 
subscription to the mythical journal and so 
far as I know had never accounted for the 
funds so obtained. Hastily, I tried to esti- 
mate what $1.80 at some compound inter- 
est would be now from the fall of 1938 and 
came to some staggering figure. My point 
in writing this te you is not to ask for my 
share of this, which would only be fair, but 
to express the hepe that you will one day 
endow some worthy establishment with 
the accumulated funds. 


Imagine my embarrassment when I 
acquainted Charles Aring with this 
disgraceful prank of ours, who told me 
that his father-in-law had known the 
Shumans, the donors, and, in the his- 
tory of Boston City Hospital referred 
to earlier,’ there is a note as follows 


Under date of Oct 25, 1905, the Hospital 
through its trustees, received from the 
children of the late Mrs A. Shuman a gift 
of 20 mahogany book cases, books suffi- 
cient to fill them, a special book-plate, and 
$2000 in money,...each case to contain 
about 60 books, and to bear the following 
inscription: “Hattie Lang Shuman Memo- 
rial Library”... 


Sic transit gloria Shuman. 


All in all, Boston City Hospital in 
its entirety was an amazing mixture 
of virtue and vice. The enclave of the 
Thorndike Researeh Laboratories 
supported the investigations of the 
leaders of American medicine: George 
Minot, William Castle, Chester Keef- 
er, Maxwell Finland, Soma Weiss, and 
a number of promising younger clini- 
cal scientists like Hale Ham, Eugene 
Stead, Lewis Dexter, and Lewis 
Thomas. The faculties of the three 
medical schools, Harvard, Boston 
University, and Tufts, had chosen 
house officers of high caliber from 
across the nation. 

Eugene Stead" recently described 
Soma Weiss’ Tuesday evening rounds 
at the Boston City Hospital 


He started on the eighth floor of the 
Medical Building with the neurology ser- 
vice and went down floor by floor examin- 
ing any patient that the house staff wished 
him to see. They picked their most unusual 
patients, and Soma saw them with no 
advance preparation. After finishing the 
eight floors of the Medical Building, he 
visited the two floors of the Peabody Build- 
ing, which housed the fourth medical ser- 
vice. It was a rich clinical experience. Soma 
taught the house officers on the five uni- 
versity services at the City Hospital (Tufts, 
Harvard, and Boston University), and 
they, in turn, kept him alert to a wide 
variety of ever fascinating clinical prob- 
lems. 


At the other extreme was the resid- 
ual and palpable influence of the Cur- 
ley administration in Boston. On one 
occasion, when one of the house offi- 
cers complained to the superintendent 
of the hospital about the negligence of 
an orderly and asked for his dismissal, 
the superintendent is said to have 
answered, “How many votes do you 
have?” 

I thought the standard of care, 
including nursing care, was quite 
good, but I do remember that each 
neurologic house officer had his own 
copper sterilizing tray that included 
needles, syringes, spinal fluid manom- 
eter, and stopcock. Each house officer 
was personally responsible for many 
procedures later assumed by nurses 
and technicians. If one was fortunate, 
the elevator man was recruited to 
hold the patient for the lumbar punc- 
ture. No one else was available. The 
neurologic house officer was further 
identified by the contents of the pock- 
ets of his white coat: ophthalmoscope, 
stethoscope, reflex hammer, tuning 
fork, and child’s paint brush, the stem 
of which was encircled by a half inch 
of black rubber tubing that held a 
corsage pin (I still have mine). 

It was said that in its affluent days, 
including my own, the roast beef at 
Boston City Hospital was inferior to 
none, including that at Locke-Obers. 
For a long time, there was no screen- 
ing of those eligible to take lunch in 
the dining room. I remember sitting 
at a table where two of my table 
companions, students from a nearby 
divinity school, explained to me that 
they took lunch regularly at the hospi- 
tal, and at the moment were com- 
plaining that the meat was not as 
tender as usual. 

And there were other rewards. 
Each of us looked forward daily to 
meeting Nellie, our waitress. It was 
claimed that Nellie, a member of the 
second oldest profession, had been a 
chief resident for years in one of Bos- 
ton’s houses of ill repute. She had a 
winning smile, not only winning, but a 
bit striking, because when she smiled, 
she showed her remaining tooth, an 
upper central incisor that made her 
look very much like Ollie, the dragon, 
of Kukla, Fran, and Oliie fame. In 
addition to the smile, she would not 
only have one thumb in your soup, but 
would greet you with an endearing 
cascade of prodigious obscenity and 
profanity. This is where I learned that 
the medium is the message, as what 
was said was said so caressingly that 
content did not matter. 

One morning a week, about ten to 15 
elderly women would come to the out- 
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patient clinic for their weekly 
“sparks.” These were women who had 
been seen for years in the outpatient 
clinics fer hypertension, arthritis, 
rheamatism, chronic headaches, and 
varicose leg pains, and they would 
attend and receive a certain amount 
of electrical stimulation from a static 
electrical instrument. These static 
machines were introduced in 1767 in 
London a: Middlesex Hospital, and I 
remember seeing a static electrical 
machine in John Wesley’s house in 
London. Fe had used it quite success- 
fully imtreating some of his distressed 
parishioners. | remember seeing stat- 
ic electrie machines in Milwaukee, 
and, when I came to Rochester, NY, in 
1946, Paul Garvey showed me an 
ancient large cabinet that still gener- 
ated statie electricity. Whatever good 
these patients received from the static 
electricity treatment was negligible 
compared with their enjoyment in 
meeting together weekly as they came 
by feot, streetcar, or the elevated to 
find familiar faces to combat their 
loneliness and to gossip to their 
hearts’ content. 

And then there were those low- 
grade remittance men, abandoned by 
all, but preteeted by local politicians, 
who ived m small closets throughout 
the catacombs of the basement. The 
closets hac odds and ends, clothing, 
food, booze, furniture, all within a 
space net much larger than a tele- 
phone booth. Occasionally, the more 
disabled of these, those who had had 
one or two strokes and were continu- 
ally Grunk, were assigned as elevator 
men in the nine-floor medical build- 
ing. Not unusual was a scene, after 
you kad pressed the button, for the 
elevator to come, not stop at your 
floor, and as it passed by, the elevator 
man would thumb his nose at you. I 
learned to climb down eight or nine 
floors. but climbing up was more diffi- 
cult. 

During my time there was a young 
man who had been a neurologic 
patient in the past. He had had a 
fracture of one of the cervical verte- 
brae, had had some degree of com- 
pressien, with signs and symptoms of 
arm and hand weakness and sensory 
change. For reasons not clear to me, 
for many months after his stay as a 
formal patient, he lived in the cata- 
eombs and from time to time was 
supplied money and articles of cloth- 
ing frem the house staff. He would 
often make rounds with us. At times 
he would came up close to whoever 
was cenducting rounds, Merritt or 
Putnam, and at other times would 
remain at the outer fringe. On one 
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occasion, while standing next to me, 
after hearing the presentation by the 
resident, this man turned to me and 
asked quite positively, “Why isn’t this 
an eighth-nerve tumor?” I realized 
then that he probably knew more than 
the chief resident, certainly more 
than I did. It turned out that the 
patient did have an eighth-nerve 
tumor. 

During the spring of 1939, I attend- 
ed and participated in the course on 
neuropathology given to second-year 
Harvard medical students. Because of 
its tradition of excellence, most of the 
class took this course. Stanley Cobb 
chaired it and was ably assisted by 
Houston Merritt, Charles Kubick, and 
Lawrence Morrison. I found it to be 
one of the best courses I had ever 
attended. 

Robert Morison had succeeded 
David Rioch in presenting an elective 
course on brain modeling, based on 
the examination of both monkey and 
human brains. Four students who had 
completed the first year of medicine 
and I worked intimately with Morison 
for several weeks during the summer 
of 1939 in preparing our models. It 
helped me to retain a clear image of 
the anatomy of the brain. 

Soma Weiss had been appointed the 
Hersey Professor of Physick and phy- 
sician-in-chief at Peter Bent Brigham 
Hospital and had invited Charles 
Janeway, Eugene Stead, and me to be 
his full-time faculty. Janeway as- 
sumed responsibility for matters 
relating to infectious disease, Stead 
for general medicine, particularly 
physiology, and I for neurology and 
psychiatry. For the next three years, I 
had the good fortune to have Houston 
Merritt make Tuesday afternoon 
rounds on all of the neurologic 
patients we had identified during the 
week. Third-year Harvard medical 
students would present the patient’s 
story in detail for Merritt’s consider- 
ation and examination. On one occa- 
sion, in reviewing the physical find- 
ings, the student recounted the fact 
that the patient’s knee jerks were 
present. In Merritt’s examination, 
after tapping and tapping the same 
knees, but to no avail, Merritt turned 
to the student and said, “Son, you 
must have gotten the last jerk.” 

Sometime later, when Derek Den- 
ny-Brown had failed to reach the cor- 
rect diagnosis at the somewhat 
awesome monthly clinical pathologic 
conference at Peter Bent Brigham 
Hospital and was unusually humble 
about his failure, Merritt, who sat 
next to me, said in a stage whisper, “I 
hate a good loser.” 
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In the three years (1939 through 
1942) at Peter Bent Brigham Hospital, 
where I had assumed responsibility 
for both neurologie and psychiatric 
patients, I had again the opportunity 
of studying and caring for neurologic 
patients with a broad repertory of 
neuropathologic findings, and with 
others (W. C. Miller, E. A. Stead, M. 
Michael, Jr, H. H. Merritt, R. V. Ebert, 
and J. V. Warren), I reported on cer- 
tain studies of neurologic patients 
that touched on radiology, physiology, 
pathology, history, and clinical symp- 
tomatology.'*” In 1941, George Engel 
came to Peter Bent Brigham Hospital, 
and it was at that time that we began 
our studies of delirious patients and 
of patients with syncopal reactions, 
studies that were continued by 
us at the University of Cincinnati 
and the University of Rochester 
(NY). 

On the occasion of the centenary 
anniversary of Boston City Hospital 
(1864-1964), I attended the neurosur- 
gical program on June 1, 1964, and the 
neurology and psychiatry programs 
on June 2, 1964. Stanley Cobb gave the 
opening address to the Neurology Sec- 
tion, and he and Philip Solomon intro- 
duced the program of the psychiatric 
service in which Milton Rosenbaum 
and I took part. For me, it was a 
sentimental journey, as it gave me an 
opportunity to visit with friends of 
long-standing, but I did miss 
Houston Merritt and Tracy Jackson 
Putnam. 

Although the recounting of my rem- 
iniscences was not necessary to 
remind me of the tremendous value of 
my neurologic experience, it does per- 
mit me to express my sincere appreci- 
ation for the opportunity afforded me. 
It added immeasurably to the dimen- 
sions of my role as psychiatric teach- 
er, clinician, and investigator. It res- 
cued me from the brainlessness of 
much of psychiatry in the midcentury 
and impressed me deeply with the 
imperative need to continue to explore 
the relations between mind and 
brain. 
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Hormonal Considerations in Women With Seizures 


Steven C. Senachter, MD 


è The relationships between seizures 
in epileptic women and the hormones 
estrogen ard progesterone are under 
increasing study. Serum concentrations 
of estrogen and progesterone parallel 
cerebrospinal concentrations, and circu- 
lating sex harmones are concentrated in 
specific areas of the brain that regulate 
sexual behavior. These centers include 
two potentially epileptogenic regions— 
the amygdala and hippocampus. Many of 
these structures are physiologically 
affected in vitro by estrogen and proges- 
terone. Exogenous sex hormones change 
the seizure threshold in animal models of 
epilepsy. Cyclical hormonal variations 
may influence electroencephalographic 
activity anc affect seizure frequency in 
women with epilepsy. Hormonal therapy 
may be appropriate adjunctive anticonvul- 
sant treatment, particularly for women 
with seizures that are catamenial or asso- 
ciated with 2 menstrual or reproductive 
ciated with a menstrual or reproductive 
endocrine disorder. 

(Arch Neure!l 1988;45: 1267-1270) 


[»creasing attention is being focused 

on the interrelationships among 
seizures, estrogen, and progesterone. 
Herzog’ and ethers have emphasized a 
reciprocal interaction. Seizure fre- 
cuency varies during the menstrual 
cycle,’ and menstrual abnormalities 
occur in women with epilepsy.** Sev- 
eral case reports*’ and a larger se- 





Accepted for publication June 6, 1988. 

From the Department of Neurology, Harvard 
Medical School, and Department of Neurology, 
Division of Neursphysiology, Beth Israel Hospi- 
tal, Boston. 

Reprint requests to Department of Neurology, 
Beth Israel Hospital, 330 Brookline Ave, Boston, 
MA 02215 (Dr Schachter). 


Arch Neurol— Wol 45, Nov 1988 
| 


| 


ries*"® have detailed the treatment of 
seizures with sex hormones, both nat- 
ural and synthetic. 

In this article, the central nervous 
system (CNS) sites of sex hormone 
concentration, neurophysiologic ef- 
fects, and relevant pharmacology are 
reviewed. Next, the associations of sex 
hormones with  electroencephalo- 
grams (EEGs) and seizures are pre- 
sented. Finally, the implications for 
future research are discussed. 


CNS SITES OF SEX HORMONE 
CONCENTRATION AND RELATED 
CELLULAR NEUROPHYSIOLOGY 


The medial amygdala (corticome- 
dial nuclei) connects via the stria ter- 
minalis to several structures, includ- 
ing the septum, preoptic area, and the 
external border of the hypothalamic 
ventromedial nuclei.'! Electrical stim- 
ulation of rat preoptic area, arcuate 
nucleus, and septum produces lutein- 
izing hormone release, a phenomenon 
associated with ovulation." Further- 
more, electrical stimulation of rat 
medial amygdala, bed nucleus of the 
stria terminalis, arcuate nucleus, 
preoptic area, and septum induces 
ovulation.'’? These regions and the 
ventromedial nuclei show increased 
electrical activity during the “critical 
period” for ovulation in the rat.” 
Stimulation of the ventromedial 
nuclei facilitates female rat reproduc- 
tive behavior” as does direct applica- 
tion of estradiol." 

The ventral amygdala (basolateral 
nuclei) sends the efferent ventral 
amygdalofugal pathway to the lateral 
hypothalamus, dorsomedial nucleus 
of the thalamus, and central cingulate 
gyrus. The hypothalamus, in turn, 
sends efferents to the amygdala. The 
hippocampus has efferent connections 


via the fornix with the arcuate and 
ventromedial nuclei.” 

Sex hormones must enter the CNS 
to exert a modulatory role in epilepsy. 
Backstrom et al measured estradiol 
and progesterone levels in simulta- 
neously sampled blood and cerebro- 
spinal fluid (CSF) from a group of 
patients and found consistent ratios 
between total serum concentrations 
and CSF concentrations. The CSF 
concentration of estradiol was 4% of 
the total serum concentration and the 
corresponding percentage for proges- 
terone was 10%. Furthermore, the 
calculated free serum estradiol con- 
centration agreed with measured CSF 
levels, implying that free estradiol 
equilibrates with the CSF. 

After intraperitoneal injection into 
ovariectomized adult female rats, tri- 
tiated estradiol accumulates in the 
medial amygdala, ventral hippocam- 
pus, septum, bed nucleus of the stria 
terminalis, anterior hypothalamus, 
medial preoptic area, ventromedial 
nucleus, arcuate nucleus, olfactory 
tubercle, and prepiriform and ento- 
rhinal cortex.® Among ovariecto- 
mized animals, estrogen rapidly 
increases resting discharge rates in 
the medial anterior and basomedial 
hypothalamus, probably by direct 
action on the neuronal membrane." 
Direct application of estradiol-178 
hyperpolarizes female rat medial 
amygdala, especially neurons with 
processes to stria terminalis and ven- 
tral amygdala, again apparently by a 
direct effect on postsynaptic neu- 
rons.” Estradiol diproprionate de- 
creases the seizure threshold in ovari- 
ectomized rat hippocampus and medi- 
al amygdala after subcutaneous injec- 
tion.'® 

Tritiated progesterone enters the 
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CNS in male rats less than one minute 
following intravenous (IV) injection.” 
Billiar et al? measured radioactive 
progesterone in the brains of adult 
female rhesus monkeys following IV 
infusion and also found evidence of 
active progesterone metabolism in the 
CNS, especially in the cerebral cortex. 
In guinea pigs and rats, circulating 
progesterone concentrates in hippo- 
campus, hypothalamus, cerebral cor- 
tex, and midbrain.” Subcutaneous 
progesterone increases the hippocam- 
pal seizure threshold in ovariecto- 
mized rats. An endogenous proges- 
terone metabolite, 3-a-hydroxy-5-a- 
dihydroprogesterone, significantly 
potentiates y-aminobutyrie acid- 
induced membrane hyperpolzrization 
in cultured rat hippocampus and 
therefore may be a barbituratelike 
modulator of y-aminobutyric acid- 
mediated synaptic inhibition.” Pro- 
gesterone competes with the binding 
of tritiated corticosterone to rat hip- 
pocampus and may increase the 
threshold for corticosterone-mediated 
effects.” 

Thus, estrogen and progesterone 
are concentrated by and physiologi- 
cally affect specific limbic and non- 
limbic foci important for sexual 
behavior, including two regions of sig- 
nificant epileptogenic potential—the 
amygdala and hippocampus. 


ANIMAL STUDIES 


Intraperitoneal estradiol lowers the 
seizure threshold in ovariectomized 
immature and mature female rats, as 
well as hypophysectomized rats.” 
Subcutaneous estradiol benzoate po- 
tentiates kainate-induced seizures in 
rats, whereas repeated administra- 
tion of the progestin medroxyproges- 
terone is partially protective.* Conju- 
gated estrogen directly applied to cat 
sensory motor cortex produces the 
EEG and behavioral features of 
absence seizures. Logothetis and 
Harner” created focal cortical lesions 
in rabbits with ethyl chloride and 
showed that topically applied or IV 
conjugated estrogens produced parox- 
ysmal spike discharges at the lesion 
site and at a mirror focus. Marcus et 
al? found analogous results in cats. 

Progesterone significantly in- 
creases the threshold of electrically 
induced convulsions in female rats”; 
ovariectomized, immature female 
rats’; and mice.” Intraperitoneal pro- 
gesterone prevents seizures in male 
rats exposed to pentylenetetrazol; ani- 
mals not pretreated with progester- 
one developed seizures and fatal pul- 
monary edema.” Intramuscular pro- 
gesterone produces a delay or absence 
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of seizure onset in male dogs and, 
when seizures occur, a decrease in 
severity and duration.” Landgren et 
al studied the effect of progesterone 
on interictal epileptiform activity in 
the cat. Penicillin was directly applied 
to cat cortex, inducing a recurring 
spike focus without clinical seizures. 
Intravenous progesterone decreased 
spike frequency to 50% of the control 
level within ten to 15 minutes. Spikes 
were depressed at plasma concentra- 
tions as low as 40 ng/mL. 


PHARMACOLOGY 


The major transport proteins for 
sex hormones are sex hormone-bind- 
ing globulin (SHBG), corticosteroid- 
binding globulin (transcortin), and 
albumin. Estradiol-178 binds to 
SHBG (30% ) and albumin (68% ), with 
2% free2* The percentage of free 
estradiol caleulated in the study of 
Backstrom et al was 3.5%, and CSF 
levels were 4% of the total serum 
levels. 

Progesterone is bound to albumin 
(53% ) and transcortin (45%), leaving 
2% free.” Backstrom et al'* found a 
significantly higher percentage of 
free progesterone (10% ) in a group of 
patients, some of whom may have 
been taking other protein-bound 
drugs. 

Norethindrone, which has been 
used as an anticonvulsant,‘ is a pro- 
gestin derived from 19-nortestoste- 
rone and binds to SHBG and albu- 
min. Odlind and Johansson” studied 
healthy women taking a long-term 
daily treatment of 3 mg of norethin- 
drone and 0.05 mg of ethinyloestradiol 
and found 4% to 5% free serum levels, 
which is comparable with the results 
of Ohman et al,” who found CSF 
norethindrone levels in rhesus mon- 
keys to be approximately 2% to 5% of 
the total serum levels. 

Estrogen, testosterone, and nore- 
thindrone partially bind to SHBG. 
Variations in serum SHBG concentra- 
tion produce little change in the per- 
centage of free estradiol and signifi- 
cant changes in free testosterone.* 
The effect en free norethindrone is 
not yet known. 

Estrogens slowly stimulate and 
androgens diminish SHBG synthesis. 
The effect of estrogen occurs too slow- 
ly to be of importance during the 
menstrual cycle, during which there is 
no consistent change in SHBG concen- 
tration. Anderson proposed a posi- 
tive feedback mechanism for the con- 
trol of free estrogen and testosterone. 
When free estradiol levels increase, 
SHBG production is stimulated. 
Higher SHBG concentrations de- 


crease levels of free testosterone, “tip- 
ping the sex-hormone balance further 
in favor of estrogens.” Conversely, an 
increase in testosterone production 
leads to reduced SHBG concentration, 
amplifying the amount of free testos- 
terone. Hirsute women, with or with- 
out polycystic ovarian syndrome, have 
low SHBG concentrations and in- 
creased testosterone levels, both total 
and free. 

Hormonal therapy attects SHBG 
concentration. Medroxyprogesterone 
lowers and clomiphene citrate raises 
SHBG levels. Odlind and Johannson* 
measured SHBG and norethindrone 
levels in women receiving ethinyloes- 
tradiol and norethindrone (one wom- 
an was also receiving phenytoin). 
Although the SHBG concentration 
increased, the percentage of serum 
free norethindrone remained constant 
(4% to 5%). Interestingly, the subject 
taking phenytoin had total and free 
norethindrone levels that were 70% 
less than the levels of the other 
women. Enzyme-inducing anticonvul- 
sants such as phenytoin. carbamaze- 
pine, and barbiturates increase SHBG 
levels,” which may result in lowered 
free sex hormone levels” and 
decreased libido. 


SEX HORMONES AND HUMAN EEG 


The EEG changes during the men- 
strual cycle may reflect sex hormone 
levels or ratios. Leary and Batho” 
compared the premenstrual EEG to 
the midcycle (calculated) EEG and 
found differences in 20 of 25 healthy 
young women. “Mild paroxysms” were 
twice as common premenstrually. 
Alpha wave frequency inereased over 
1 Hz in eight premenstrual record- 
ings, and the mean alpha wave ampli- 
tude increased 28 uV or more in nine 
premenstrual EEGs. Becker et al“ 
found similar changes in alpha wave 
frequency in 14 women in whom luteal 
and follicular phases were confirmed 
by hormonal assays. In 1952, Lin et 
al“ found “unstable cortical rhythms” 
during menses in a young epileptic 
woman and more hyperventilation- 
induced spike wave discharges during 
menses compared with other times in 
the patient’s cycle. Other reports have 
been reviewed elsewhere.**’ 

Backstrom et al* studied the effect 
of IV progesterone on EEG interictal 
spike counts in women with partial 
seizures and catamenial exacerbation. 
Intravenous progesterone was admin- 
istered during the first week of a 
subject’s menstrual cycle with resul- 
tant serum concentrations compara- 
ble with luteal phase levels. Spike 
counts were measured during two 
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hours of baseline EEG recording as 
well as euring and after the infusion. 
The authors found a significant 
deerease m spike counts during the 
infusion in four of seven women. In 
the other three women, the serum 
progesterane-binding capacity was 
high The two patients with the best 
respense had the lowest progesterone- 
bindimg capacities before the infu- 
sion. 

Variations in photic EEG driving 
through the menstrual cycle have 
been documented. Driving is dimin- 
ished in the follicular phase and 
increased in amenorrheic women. 
Adrenergic activity diminishes driv- 
ing, and estrogens enhance adrenergic 
(norepinepkrine) activity; therefore, 
the variatiens in EEG driving during 
the menstrual cycle may represent 
enhancement of adrenergic tone by 
estrogen. “^” 


SEX HORMONES AND SEIZURES 


The relationship of seizures to the 
menstrual cycle has been written 
about for over a century,” and since 
then a number of authors have 
contributed to our understand- 
ing, 1546.47.51 

Over 30 years ago, Laidlaw’ 
amassed data encompassing 50 pa- 
tients and 33468 seizures and 
observed a reduction of seizure fre- 
quency during the luteal phase and an 
increase perimenstrually. Laidlaw 
hypothesizec that the cyclical pattern 
implied an anticonvulsant effect for 
progesterone. 

Backstrom? investigated seizure 
frequency, estrogen and progesterone 
levels, and body weight during nine 
menstrual periods in seven women 
with partial epilepsy of various 
causes. There was a positive correla- 
tion of secondarily generalized sei- 
zares with high estrogen-to-proges- 
terone raties and decreased second- 
arily generalized seizures during 
periods of nigh progesterone levels. 
Weaker correlations were seen with 
partial seizures without secondary 
generalization. Three anovulatory 
cycles were associated with increased 
seizure frequency during periods of 
high estrogen levels. Seizures did not 
ecrrelate with changes in body weight 
or anticenvulsant levels.” 

Seizure frequency may increase at 
the end of the first trimester of preg- 
nancy, when estrogen-to-progesterone 
ratios are highest.” Anovulatory 
cycles may be associated with low 
luzeal phase progesterone levels and, 
therefore, a high estrogen-to-proges- 
terone ratio. Given Backstrom’s find- 
ings of mcreased seizures with high 
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estrogen-to-progesterone ratios, par- 
ticularly during anovulatory cycles, it 
is of interest that several authors** 
observed a high frequency of repro- 
ductive endocrine disorders with 
anovulatory cycles in women with epi- 
lepsy. Menstrual disorders, including 
amenorrhea, oligomenorrhea, and 
shortened cycle length, combined with 
reproductive endocrine disorders, 
such as polycystic ovarian syndrome, 
hypogonadotropic hypogonadism, and 
hyperprolactinemia, have been found 
in approximately 50% of a referral 
practice of women with temporal lobe 
epilepsy.‘ 

Logothetis et al gave IV conju- 
gated estrogens to 16 epileptic wom- 
en with catamenial exacerbation. 
Electroencephalographic recordings 
showed activation of paroxysmal 
abnormalities in 11 of the women, and 
four had clinieal seizures within 
hours. 

Hormonal treatment of women 
with seizures may be viewed as an 
attempt to lower the estrogen-to-pro- 
gesterone ratio or as replacement 
therapy for women with pathological- 
ly low progesterone levels, although 
not all of the following case reports 
and series have approached treatment 
in this way. 

Groff“ gave norethynodrel to a 
patient with catamenial seizure exac- 
erbation to suppress menses, and the 
seizures stopped. 

Check et al’ gave the antiestrogen 
clomiphene citrate (25 mg/d) to a man 
with major motor seizures and fre- 
quent partial seizures for treatment 
of oligospermia. Major motor seizures 
did not occur during clomiphene 
treatment, and partial seizures were 
reduced by more than 90%. The EEG 
and serum anticonvulsant levels were 
unchanged during clomiphene treat- 
ment. 

Hall‘ studied a woman with gener- 
alized tonoclonic seizures that devel- 
oped during pregnancy and tended to 
recur post partum either premenstru- 
ally or on the first day of menstrua- 
tion. She was given an oral contracep- 
tive containing ethinylestradiol (0.05 
mg) and norgestrel (0.5 mg) and was 
then without seizures during the next 
menstrual period, the first time in 
nine years. She developed a possible 
pulmonary embolus and her therapy 
was switched to norethindrone, 0.35 
mg/d; she has been seizure free for 
seven months. 

Zimmerman et alí treated an 8- 
year-old girl with generalized seizures 
and catamenial exacerbation with 
oral medroxyprogesterone acetate fol- 
lowed by three biweekly injections 


of depomedroxyprogesterone acetate. 
She became amenorrheic and has 
not experienced seizures for four 
months. 

In addition to the above case 
reports, several larger series have 
been published. Mattson et al’ studied 
14 women, 13 with refractory partial 
seizures and one with frequent 
absence attacks. They were all given 
10-mg tablets of medroxyprogeste- 
rone acetate two to four times a day 
for three to 24 months (average, 12 
months). Six women who did not 
develop amenorrhea had their thera- 
py changed to intramuscular adminis- 
tration. Seizure frequency, anticon- 
vulsant levels, and hormone concen- 
trations were measured during a 
baseline period of three to five months 
and compared with the treatment 
phase. Of 11 women who developed 
amenorrhea, seven had an average of 
52% fewer seizures during medroxy- 
progesterone therapy. None of the 
patients without amenorrhea had any 
reduction in seizure frequency, and 
intramuscular therapy worked better 
than oral therapy. 

Herzog? described eight women 
with both complex partial seizures 
and either anovulatory cycles or an 
inadequate luteal phase who received 
progesterone suppositeries. Treat- 
ment was given either premenstrually 
or during the luteal phase in suffi- 
cient amounts to achieve serum levels 
of 5 to 25 ng/mL. Six women had 
fewer seizures; overall monthly sei- 
zure frequency dropped 68% during 
three months of treatment. 

Finally, Dana-Haeri and Richens’ 
gave oral norethindrone to nine 
patients undergoing long-term anti- 
convulsant therapy, the majority of 
whom had complex partial seizures 
with occasional secondary generaliza- 
tion and all with catamenial exacer- 
bation. There was no reduction of 
seizures at either 15 mg or 1.05 mg 
daily. However, it is interesting that 
“five of the nine subjectively felt bet- 
ter” on treatment. 


FUTURE RESEARCH 


As a therapeutic role for progesta- 
tional agents is further studied, it will 
be increasingly important to learn 
more about the features that distin- 
guish women with catamenial epilep- 
sy from those with seizures that do 
not fluctuate with the menstrual 
cycle. For example, what is the inci- 
dence of menstrual abnormalities in 
these two groups? Are there differ- 
ences in the menstrual fluetuations of 
spike counts, alpha wave frequency, 
and amplitude between these two 
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groups? Are there differences in the 
CNS metabolism of progesterone or 
transport of sex hormones across the 
blood-brain barrier? Are there differ- 
ent seizure foci, eg, mesial temporal in 
the group with catamenial exacerba- 
tion? Progesterone may not be protec- 
tive in primary generalized seizures.* 
Does the anticonvulsant activity of 
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progesterone require a mesial tempo- 
ral epileptogenic focus? 

As a result of future investigations, 
the group of women most likely to 
benefit from hormonal treatment will 
be further clarified, allowing a more 
rational application of this treatment 
approach. Furthermore, by building 
on the growing understanding of the 
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Abraham Bert Baker (1908-1988) 


Robert J. Joynt, MD, PhD 


Abraham Bert Baker died on Jan 18, 
1988, at age 79 years. There are 

few who have had such a profound 

influence on American neurology. 

Dr Bakery Abe) was born and raised 
in Minneapolis. He received his under- 
graduate, professional, and graduate 
degrees from the University of Minne- 
sota, Minneapolis. He trained in neu- 
rology at that institution and rose to 
be professer and chairman of the 
Department of Neurology. During his 
professiona career, he was president 
of the Amenican Academy of Neurolo- 
gy, president of the American Board 
of Psychiatry and Neurology, and 
president of The American Neurologi- 
cal Association, Minneapolis. He was 
honored by several citizens’ organiza- 
tions and received a Presidential 
Award for outstanding work on polio- 
myelitis and a Presidential Citation 
for meritorieus service for exceptional 
contributions on advancing the em- 
ployment of the physically handi- 
eapped. He was an honorary member 
of the Argentinean, Chilean, and 


Japanese neurological societies, and 


of the Norwegian Academy of Science, 
Oslo. 

The listing of the receipt of honors 
and memberships does not do justice 
co his contribution to the field of 
neurology. His leadership in founding 
the American Academy of Neurology 
reflected his view that neurology is 
not just thoughtful consultation but 
that it must be the active care and 
continuing irvolvement of the neurol- 
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ogist with the patient suffering from 
neurologic disorders. He did this in 
his own practice and teaching, and 
promulgated this concept in the active 
teaching program of the American 
Academy of Neurology. He also influ- 
enced this by his role in convincing 
the National Institutes of Health, 
Bethesda, Md, to support the training 
of clinical neurologists. He believed it 
was important to develop a reference 
book on neurology reflecting current 
practice and singlehandedly edited 
Clinical Neurology (Philadelphia, JB 
Lippincott), now in four volumes. His 
own valuable scientific contributions 
were centered around neuropatholo- 
gy, particularly of encephalitis and 
cerebrovascular disease. 


Abe’s teaching style was captivat- 
ing and dogmatic. For years he accom- 
plished the impossible by filling the 
lecture hall with medical students on 
Saturday mornings. Many genera- 
tions of medical students can still 
quote his axioms and practical advice 
on diagnosis and practice. His resi- 
dency attracted students widely and 
scores of neurologists in practice or 
academic pursuits trained under him. 
Abe was particularly pleased that his 
son, Lowell, an accomplished practi- 
tioner, chose to train with him. I 
asked Abe about this, and he 
remarked simply, “I guess he wanted 
to go to the best place.” 

Lowell also told me about the close- 
knit family life. His father wisely 
insisted that one night a week was 
family night to spend together. Lowell 
said it took precedence over every- 
thing—sometimes disconcerting to a 
teenager but a memory the family 
cherished. Abe felt deeply about his 
ancient faith of Judaism, and its prin- 
ciples guided his work. 

I met Abe when I was a resident, 
and at every meeting he took the 
effort to speak with me. He used to 
come to lowa City frequently to visit 
Dr Adolph L. Sahs. This usually coin- 
cided with the Iowa-Minnesota foot- 
ball game. Abe was an avid Gopher 
fan who was elated with their victo- 
ries and philosophical with their 
defeats. 

Abe and his wife Rose were present 
at almost all meetings. His enthusi- 
asm and her graciousness were part of 
the occasion. All of us are diminished 
by the death of this dynamo of a man 
who helped transform our specialty. 
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Selective Unilateral Absence or Attenuation of 
Wave V of Brain-Stem Auditory Evoked Potentials 
With Intrinsic Brain-Stem Lesions 


Philippe Voordecker, MD; Eric Brunko, PhD; Zegers de Beyl, MD 


eè The contribution of ipsilateral and 
contralateral auditory brain-stem struc- 
tures to the generation of wave V of 
brain-stem auditory evoked potentials is a 
controversial subject. We describe two 
cases with an intrinsic brain-stem lesion 
that involved the lateral lemniscus unilat- 
erally in the middie and upper pons. The 
focal nature of the auditory structures 
was confirmed by detailed neuropatho- 
logic data in one case and by magnetic 
resonance scans in the other one. In both 
cases, brain-stem auditory evoked poten- 
tials revealed the unilateral absence (case 
1) or marked attenuation (case 2) of wave 
V on stimulation of the ear contralateral to 
the intrinsic pontine lesion. Findings in 
both cases strongly suggest that wave V 
is predominantly generated by pontine 
structures contralateral to the stimulated 
ear and that the integrity of the contralat- 
eral lateral lemniscus is essential. 

(Arch Neurol 1988;45:1272-1276) 


Although short-latency brain-stem 

auditory evoked potentials 
(BAEP) have found widespread clini- 
cal application for the assessment of 
the brain stem in disease, several fun- 
damental aspects remain controver- 
sial. One unresolved issue is whether 
wave V is predominantly or exclusive- 
ly generated by either contralateral or 
ipsilateral auditory brain-stem struc- 
tures. Recent experimental work on 
animals'® has shown a complex spa- 
tial and temporal distribution of 
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events within the auditory pathways 
in the brain stem, suggesting that a 
simple one-to-one relationship be- 
tween a given anatomic site and a 
specific component of BAEP is unlike- 
ly. Furthermore, the finding that 
effects on BAEP from acute lesions 
differ from those seen in recordings of 
chronic cases underlines the difficulty 
in correlating human anatomie data 
and BAEP. In addition, in clinical 
situations, intrinsic brain-stem le- 
sions that affect only unilaterally a 
portion of the auditory pathways 
without distortion or pressure on 
adjacent structures are exceptional. 
Thus, it is not surprising that findings 
of focal brain-stem lesion studies cor- 
related with clinical data, that BAEP 
and detailed anatomic descriptions 
are rare, and that the conclusions 
based on these data are controversial. 
We describe herein two cases in which 
correlations between a_ unilateral 
abnormality of wave V of BAEP with 
anatomic (case 1) and neuroradiologic 
(case 2) data demonstrate that wave V 
is generated predominantly by struc- 
tures of the brain stem located contra- 
laterally to the stimulated ear. 


REPORT OF CASES 


Case 1.—An 82-year-old woman was 
admitted to the hospital after she col- 
lapsed at home. On admission, the only 
voluntary movements were ocular: she was 
able to communicate by opening and clos- 
ing her eyes; vertical eye movements were 
preserved; and no horizontal eye move- 
ments were noted. The oculocephalic 
maneuver elicited no additional move- 
ments. Pupils were equal in size (diameter, 
2 mm) and they reacted to light. Corneal 
reflexes were normal, and plantar reflexes 
were extensor. Brain-stem auditory evoked 
potentials were recorded on the day of 
admission (Fig 1, top). Waves I, II, III, and 
IV were easily identified on the superim- 


posed traces of left and right ear stimula- 
tion. Peak latencies of all four waves were 
identified (Table 1), and amplitudes of 
waves III and IV were similar on the two 
traces. Wave V was not recorded on left ear 
stimulation, and a similar pattern was 
observed with other modalities of stimula- 
tion (rarefaction [75 dB] anc condensation 
(75, 85, and 95 dB]). The patient died on the 
next day. Postmortem examination showed 
severe atheromatosis of the vertebrobasi- 
lar arteries and a reduced cross-sectional 
area of the vessels on several sections. 
There was a soft area extending through 
the paramedian basis of the pons from the 
pontomedullary junction to the upper third 
of the pons. Serial sections were made 
from the cervicomedullary junction to the 
inferior colliculi. The paraffin sections 
were stained with hematoxylin-eosin or by 
Woelcke’s method for myelin sheath coun- 
terstained by cresyl fast violet (Fig 2). 
Detailed microscopic examiration was per- 
formed by two different pathologists. The 
most caudal end of the infarct was located 
just above the pontomedu lary junction. 
The infarct increased in size rostrally and 
reached its maximum size in the left pon- 
tine tegmentum in the lower third of the 
pons. The eighth nerve, the dorsal and 
ventral cochlear nuclei, the superior oli- 
vary complexes, and the trapezoid body 
were spared. At the level of the motor 
nucleus of the trigeminal nerve, the infarct 
destroyed the major part of the tegmen- 
tum and encroached on the central part of 
the left medial lemniscus, on the right 
medial lemniscus, and on the right para- 
median tegmentum. The right lateral lem- 
niscus was clearly involved, and no lesion 
was seen in the left lateral lemniscus. More 
rostral sections showed that the infarct 
was restricted to the anterior pons. 

CASE 2.—A 39-year-old mine worker was 
admitted with paresthesia in his right 
hand and right leg; he also noticed some 
difficulties in walking because of weakness 
of his right leg. Results of 2 general exam- 
ination were normal; pyramidal weakness 
of his right lower leg (muscular strength, 
4/5) without sensory deficit was noted. 
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Fig 1.—7op, Superimposed traces of brain-stem auditory evoked potentials to left ear (LES: thick 
line) anderight ear (RES: thin line) stimulation with rarefaction clicks to 85-dB and 95-dB intensity. 
Wave \ (arrowhead) is absent to LES. Bottom, Same display as in Fig 1, top; wave V to RES is 
significantly attenuated. HL indicates hearing level. 


Brainstem auditory evoked potentials 
(Fig D and latencies (Table 1) were re- 
corded three days after admission. Waves I 
through III were clearly evoked from right 
earane left ear stimulation; after right ear 
stimulation, wave V was severely attenu- 
ated im comparison with the wave recorded 
for |e& ear stimulation. A magnetic reso- 
namee scan obtained on the same day 
revealed a left lateralized intrinsic brain- 
stem lesion (hypersignal) that extended 
from the midpons to the rostral midbrain 
(Pig 3) and a right occipital hypersignal 
thatwas detected as a hypodense lesion on 
a brain computed tomographic scan. Cra- 
nietomy revealed that the occipital mass 
was a metastasis of a glandular epithelio- 
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ma. The patient improved after radiother- 
apy, but he has been unavailable for fol- 
low-up examination. 


COMMENT 


To the best of our knowledge, the 
patient in case 1 was the only patient 
in whom BAEP recorded shortly 
before death showed the absence of 
wave V to left ear stimulation and a 
lesion restricted to the right lateral 
lemniscus in the midpons. Detailed 
microscopic data showed the integrity 
of the other auditory brain-stem 
structures. Furthermore, the absence 
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of wave V to clicks in rarefaction and 
condensation at several intensities 
was the only abnormal BAEP feature, 
as the other waves, specifically waves 
III and IV, were clearly defined with 
normal latencies and amplitudes. In 
case 2, the pontine lesion was large 
though clearly lateralized, but no 
pathologic data were available. The 
BAEP showed severe attenuation of 
wave V, a feature already described 
with unilateral, vascular, rostral pon- 
tine lesions.‘ Both of the present cases 
demonstrate that a well-lateralized, 
intrinsic midpontine or upper pontine 
lesion affects wave V on stimulation 
of the ear contralateral to this 
lesion. 

We are aware of several recent 
cases that suggest, on the basis of 
correlations of unilateral brain-stem 
lesions and BAEP, that waves IV and 
V are predominantly generated by 
structures activated by ipsilateral ear 
stimulation (Table 2). To elucidate the 
contradiction between these data and 
ours, we carefully reviewed the afore- 
mentioned cases. In the work pub- 
lished by Oh et al,’ three patients 
(Table 2) were thought to have unilat- 
eral midbrain lesion, there were no 
precise clinical, radiologic, or patho- 
logic evidence presented. The only fig- 
ure that illustrated the BAEP of one 
of these patients with a right-sided 
syndrome of Weber supposedly 
showed a prolonged wave V latency to 
right ear stimulation. However, the 
authors did not comment on the poor 
definition of waves I and III on the 
same recording. These features can- 
not be related to the supposed unilat- 
eral midbrain lesion. According to 
Chiappa,° “for waves I through V the 
BAEP pattern is most abnormal on 
monoaural stimulation of the ear ipsi- 
lateral to the brainstem lesion.” Three 
cases were presented in detail to illus- 
trate this point (Table 2). The first 
case involved a patient with an “upper 
pontine-midbrain hemorrhage pri- 
marily localized on the left” with no 
wave IV and a wave V of increased 
latency to left ear stimulation; no 
pathologic data were available for 
precise correlations. The second case 
involved a low-density lesion in the 
left pons and bilaterally abnormal 
BAEP; two years later autopsy find- 
ings revealed a glioma infiltrating 
bilaterally the pons and the mesen- 
cephalon. The delay between the 
recording of BAEP and the autopsy 
allowed no correlation between the 
BAEP and the pathologie data. The 
third case presented clear clinical evi- 
dence of bilateral brain-stem involve- 
ment, and the diffuse nature of the 
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Table 1.—Latencies of Brain-Stem Auditory Evoked Potentials 


Stimulation, ms 
a —————————————————————e—V—ce>———eeree——— 
Left Ear Right Ear 
nnn LN i I 
Wave ipsilateral Contralateral ipsilateral Contralateral d 
Recording ——— oo So p 


Intensity 85 dB 95 dB 85 dB 95 dB 85 dB 95 dB 85 dB 95 dB 





Fig 2.— Serial sections of pons in case 1. Top left, Level of superior olive, trapezoid body, and motor nucleus of facial nerve. 
Ischemic lesion spares auditory pathways (especially trapezoid body). Top right, Level of motor nucleus of trigeminal nerve. 
Lateral lemniscus and medial lemniscus on right side are involved by lesion; fourth ventricle and medial longitudinal fasciculus 
are shown. Bottom left, Level of locus ceruleus. Lateral and medial lemnisci are involved on right side. Fourth ventricle and 
superior cerebellar peduncle are shown. Bottom right, Pontomesencephalic junction. Lateral and medial lemnisci, Superior 
cerebellar peduncle, and medial longitudinal fasciculus are shown. 
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Fig 3.—Magnetic resonance scans showing left lateralized intrinsic pontine and midbrain hypersignal. Additional lesion is 


Snown in right occipital area (at biopsy, lesion was shown to be a metastasis). 


Table 2—Case Reports With Abnormalities of Wave V Ipsilateral to the Lesion Site* 






















































































* BAEP indicates brain-siem auditory evoked potentials; SW, syndrome of Weber; SB, syndrome of Benedikt: 


énd CT, computed tomographic. 
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Cases and Clinical Radiologic BAEP Pathologic 
Source, y Data Data Abnormalities Data 
Oh et al.” 1981 
Case 5 Righ*-sided SW 
Case ” Righ:-sided SW . Bilateral 
Case 8 Left-sided SW and BS 
Chiappa.? 1983 
Case fig 5-2 _Left-sided Spalding's CT scan Unilateral 
sian, right-sided 
hyverrefiexia, 
lef-sided cerebellar 
signs i 
Case fig 5-3 Dysphagia, nystagmus, CT scan (not Bilateral 2 y after BAEP 
rignt-sided Babinski's shown) recording 
sian, incoordination, 
$ no left corneal reflex k - 
Case ñg 5-4 Left-sided dysmetria, Bilateral 
ataxia, nystagmus, 
bilateral facial 
numbness 
Hammond et Dysarthria, gaze CT scan (not Bilateral Bilateral lesion 
al,? 1985 nystagmus, left-sided shown) 
hemiparesia 
York,'° +986 Heac trauma, coma Bilateral Unilateral hematoma 






lesion was confirmed by the bilateral- 
ly abnormal BAEP. Hammond et al? 
described a patient with a right pon- 
tine hemorrhage and unilateral 
absence of wave V on right ear stimu- 
lation. Photographs ef the pontine 
sections showed a hematoma extend- 
ing well over the middle into the left 
dorsal tegmentum and tectum. The 
description of the BAEP was surpris- 
ing. It was difficult to accept the 
identification of wave III with the 
unusual latencies of 3.3 ms (left ear 
stimulation) and 3.75 ms (right ear 
stimulation) and the unrealistically 
short I-to-III intervals of 1.3 and 1.65 
ms, respectively. It seems that wave 
III was the potentia! identified as 
wave IV by the authors and that the 
I-to-III intervals were thus increased 
bilaterally and asymmetrically, con- 
firming electrophysiologically that 
the lesion was bilateral. Furthermore, 
wave V, erroneously identified after 
left ear stimulation, was absent bilat- 
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Al 


Source, y Clinical Data 


Stockard et al, !! 
1977 

Epstein et al, 1? 
1980 










Palatal myoclonus, 
vertical diplopia, 

right-sided 

incoordination, 

vertigo 

Left hemiparesis, fifth 
cranial nerve 
impaired, cerebellar 
syndrome, coma 

(final stage) 













Sancessario et 
al, 13 1984 







Table 3.—Case Reports With Abnormalities of Wave V Contralateral to the Lesion Site 


Radiologic BAEP Pathologic 
Data Abnormalities Data 
BAEP to RES 

not shown 
Unilateral 























CT scan Unilateral Metastasis 


* BAEP indicates brain-stem auditory evoked potentials; RES, right ear stimulation; and CT, computed 


tomographic. 


erally. Finally, the case described by 
York” cannot be accepted as an exam- 
ple of a focal brain-stem lesion; the 
patient sustained a severe head inju- 
ry; had multiple, hyperdense lesions, 
as shown on a computed tomographic 
scan; and the BAEP were abnormal 
bilaterally. Despite the description of 
a prominent unilateral midbrain and 
pontine hematoma on autopsy, the 
traumatic nature of injury and the 
radiologic and neurophysiologic find- 
ings clearly pointed to a diffuse brain 
injury. When considering these data 
together, we do not think there is 
clear evidence that waves IV and V 
are generated predominantly by ipsi- 
lateral ear stimulation. 

We are aware of only three cases of 
intrinsic brain-stem lesions thought 
to show the predominance of contra- 
lateral ear stimulation for the genera- 
tion of waves IV and V (Table 3). 
Stockard et al” described the case of a 
right pontine lesion documented by 
craniotomy and abnormal BAEP (Fig 
6 in their article) with desynchronized 
waves IV and V to left ear stimula- 
tion. Wave III was reduced in ampli- 
tude but well defined. (Recordings 
after right ear stimulation and radio- 
logic or pathologic evidence are not 
shown in the article.) A strictly uni- 
lateral abnormality of wave V to left 
ear stimulation was convincingly 
shown by Epstein et al”? in a patient 
with good clinical evidence of an 
intrinsic right-upper pontine or low- 
er-midbrain lesion; no radiologic or 
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pathologic data were available, and 
the nature of the lesion was unknown. 
Finally, Sancessario et al” described a 
patient with a right-pontine meta- 
static lesion and absence of waves IV 
and V to left ear stimulation (case 6). 
Thus, human case studies suggesting 
the predominance of structures con- 
tralateral to the stimulated ear for 
the generation of wave V are rare and 
lack precise pathologic data, and the 
conclusion, although rather convinc- 
ing for the case of Epstein et al,’* has 
to be accepted with caution. The argu- 
ment may be strengthened by the 
findings of Moller and Jannetta,"* in 
which direct recording from the infe- 
rior colliculus of humans showed a 
surface-positive peak close in latency 
to wave V of the BAEP and which the 
amplitude of the ipsilateral response 
was smaller and more variable than 
the contralateral response. In another 
article, Moller and Jannetta sug- 
gested, on the basis of simultaneous 
surface and direct brain-stem reeord- 
ings, that wave V is generated by the 
contralateral lateral lemniscus. They 
emphasized that each peak (except 
peaks I and I) is likely to take contri- 
butions from more than one source 
and that one source may contribute to 
more than one peak. 

We think that wave V is predomi- 
nantly generated by brain-stem struc- 
tures contralateral to the stimulated 
ear in the midpons. The lateral lem- 
niscus is the most likely generating 
source for wave V, but this conclusion 


—— SE = 
Ws J * 


does not exclude some contribution 
from other brain-stem structures. 
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Annual Meeting, 
Association for Research 
in Nervous and Mental Diseases Inc: 
Immunologic Mechanisms in 
Neurologic and Psychiatric Disease 


Submitted by Byron H. Waksman, President; Ivan Bodis-Wollner, Secretary 


The 70th annual meeting of the Association for Research in Nervous and Mental Diseases Inc 
will be held Dec 2 and 3, 1988, at the Roosevelt Hotel, New York 


Genetic Basis of Immunopathologic Processes 
LAWRENCE STEINMAN 

My purpose is to review recent biologic studies showing the 
molecular basis for susceptibility to neurologic diseases, including 
multiple sclerosis, vaccine reactions, and myasthenia gravis. 
Topics discussed will be as follows: genes encoded by the HLA 
complex, T-sell receptors, immunoglobulins, interferon gamma, 
and tumor-neerosis factor. Discussion of basic molecular biologic 
techniques used for gene sequencing and for detection of polymor- 
phisms will be discussed. 


Molecular Insights Into Virus Infections in the Central 
Nervous System 
W. IAN Lipkin, MicHaeL B. A. OLDSTONE 

Viruses camcause disease through cytotoxic reactions or noncy- 
totoxic disturbances im differentiated cell functions. Cytotoxic 
reactions may be the direct effect of viral replication; alternative- 
ly, cytotoxic reactions may be due to the host immune response to 
the infectious agent. The manifestations of infection reflect the 
mechanism(s) by which a virus causes disease, ie, the distribution 
of the virus im the host. We have used two neurotropic infectious 
agents, Borma disease virus and lymphocytic choriomeningitis 
virus, as tools to study how viruses cause central nervous system 
disease through cytotoxic and noncytotoxic mechanisms. 

Rats infeeted with Borna disease virus have an immune- 
mediated biphasic neurologic illness. The acute and chronic 
phases of Borna disease virus infection are characterized by 
different patterns of abnormality in behavior, central nervous 
system histolegic findings, and brain levels of cholecystokinin, 
glutamic acid decarboxylase, and somatostatin mRNAs. Brain 
levels of a novel neuronal transcript, MuBr8, correlated in distri- 
bution with Berna disease virus antigens, are similarly affected in 
animals wit acute or chronic infections. Mice persistently 
infected with lymphocytic choriomeningitis show subtle distur- 
bances in behavior and selective reduction in brain levels of 
somatostatin mRNA without histologic injury. We will discuss 
these medels-and their implications for understanding the molec- 
ular pathogenesis of neurologic dysfunction in central nervous 
system infections. 


Immunology Review: T and B Cells 


| 


The major cellular components in the immune response consist 
of T cells (which regulate and are themselves cytotoxic), macro- 
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phages (tissue monocytes that are phagocytic and present antigen 
to T cells), and B cells (synthesize antibody). The T cells can be 
broadly divided into inducer cells (CD4) and suppressor (CD8) 
cells, and both subsets are capable of causing cytotoxic reactions. 


The T cells, unlike antibodies, recognize foreign antigens only in . 


the context of a series of polymorphic self-antigens known as the 
major histocompatibility complex (MHC or HLA complex). The 
CD4+ cells recognize antigen in the context of HLA-D, and CD8+ 
cells recognize antigen in the context of HLA-A, -B, or -C. This 
appears to be due, in part, to the fact that the CD4 molecule binds 
to HLA-D, and the CD8 molecule binds to HLA-A, -B, or -C. 
Recently, it has been recognized that the CD4-inducer T cell can be 
divided into the following two subsets: (1) an inducer of help 
(recognized by the combination of CD4 and 4B4 markers); and (2) 
an inducer of suppression (recognized by the combination of CD4 
and 2H4 markers). In order to have suppression of an immune 
response, a suppressor-inducer (CD4+2H4+) cell must induce a 
suppressor (CD8+) T cell. These immune circuits have taken on 
greater relevance with the discovery that losses of suppressor- 
inducer T cells are a feature common to a number of autoimmune 
diseases, including multiple sclerosis. These recent advances in 
studies of the human immune system, particularly as related to 
immunoregulation, will be discussed. 


Immunopathologic Mechanisms in Progression and 
Resolution of Inflammatory Demyelination 
Cepric S. RAINE 

Current treatises on the development of the multiple sclerosis 
plaque almost invariably invoke autoimmunity to one or more 
myelin antigens, a phenomenon postulated in most cases to be 
related to an antecedent viral infection. However, despite exten- 
sive immunologic investigation of blood and cerebrospinal fluid, 
evidence for autosensitization to myelin in multiple sclerosis 
remains suggestive at best. This communication will focus on the 
pathogenesis of the multiple sclerosis plaque from the inside out, 
so to speak, with the cellular constituents of the central nervous 
system interacting with the immune system and, perhaps, orches- 
trating immunologic and pathologic events within the central 
nervous system parenchyma. This perspective contrasts with the 
usually perceived scenario where the central nervous system 
serves merely as the battlefield where the specifie immunologic 
response occurs. Not unexpectedly, since it is well known that the 
normal central nervous system is an immunologically privileged 
organ, much of the immunologic activity (in particular, the 
ensuing inflammation) has a negative effect on the integrity of the 
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white matter. Nevertheless, there is growing evidence that cells of 
the central nervous system may also have a regulating role on the 
intra-central nervous system immunologic activity. While many 
of the conclusions must remain speculative, the morphologic, 
immunocytochemical, and neuropathologic data document that 
_ the initial changes in the apparently normal central nervous 
= system parenchyma in multiple sclerosis and the autoimmune 
= demyelinating disease model, experimental autoimmune encepha- 
E, lomyelitis, appear to involve the expression of class II major 
histocompatibility complex molecules (HLA-DR or immune- 
=- response gene-associated antigen) on the luminal aspect of white- 
= matter blood vessels and the attachment of lymphocytes to these 
= surfaces. This appears to precede the recruitment of lymphocytes, 
: monocytes, and B cells into the central nervous system, an event 
that might correlate with the concomitant expression of immune- 
response gene-associated antigen on astrocytes and microglial 
cells. The latter have been seen to be closely associated with class 
II-restricted CD4+ (helper) T cells. Class I-restricted CD8+ 
(suppressor/cytoxic) T cells arrive later and may have a down- 
regulating role. The data, therefore, suggest that endothelial, 
microglial, and astroglial cells serve as antigen-presenting cells to 
CD4+ T cells that only recognize antigen in the context of 
immune-response gene-associated antigen. The initiation of the 
expression of immune-response gene-associated antigen (in itself, 
an inappropriate antigen in the central nervous system) might be 
linked to systemic cytokine production (eg, interferon gamma), 
the result, perhaps, of an intercurrent viral infection. The docu- 
mented presence of a number of cytokines and their receptors in 
the central nervous system during multiple sclerosis and experi- 
mental autoimmune encephalomyelitis suggests that some of 
these soluble mediators may be produced by central nervous 
system elements and may play a role in lesion formation. In 
addition to being responsible for myelin phagocytosis in multiple 
sclerosis, microglial cells might also display morphologic evidence 
l of antigen processing. The possibility of local down-regulation of 
= antigen-presenting cell activity and the stimulatory effect of 
= certain lymphocyte products on oligodendroglial cells during 
periods of remission may have important consequences from the 
S standpoint of myelin regeneration. The relevance of the findings 
ia to therapeutic avenues for multiple sclerosis will be briefly 
S discussed. 
f TA This work has been supported in part by US Dept of Health and 
4 Human Services grants NS 08952, NS 11920, and NS 07098 and 
> - National Multiple Sclerosis Research Society (New York) research 
‘oy grant 1001-F-6. 





Immune Mechanisms in Noninflammatory Diseases 
a Davi P. RICHMAN, QUN XU, ROBERT H. FAIRCLOUGH 
E The immune system influences its environment through its 


=_= efferentarm that consists of both effector T cells and the antibody 
= (immunoglobulin) products of B cells. The majority of these 
| effector functions involve interactions with components of the 
== organism ’s inflammatory systems. In addition, lymphokines and 


immunoglobulins may influence either the target antigen or other 
uy components of the host organism through noninflammatory 
= mechanisms. For immunoglobulin, the inflammatory interactions 


re occur primarily through the Fc portion of the molecule. The 
a remainder of the molecule, modeled by F(ab’), fragments, is 
= generally viewed as imparting specificity to the interaction of 
= immunoglobulin with antigen. However, a considerable number of 
effector functions have been identified in this ‘“noninflammatory” 
portion of the molecule. Cross-linking of adjacent antigen mole- 
cules in the cell membrane by the two arms of the F(ab’), 
fragment can induce the cellular capping phenomenon, leading to 
removal of the antigen from the membrane. Even in the absence of 
capping, cross-linking may accelerate metabolic destruction. The 
process is enhanced if each antigen molecule has multiple anti- 
body-binding sites, so that a multiple cross-linked complex is 
produced. A second effector mechanism involves simply the 
binding of antibody to antigen. For functionally important cell 
= Surface antigens—cell membrane receptors are the prime exam- 
= ple—the occupation of crucial epitopes may block function. For a 
receptor, the antibody in this situation acts as an antagonist. In 
some systems, the antibody may act as an agonist, binding the 
receptor in a manner that mimics the natural ligand, thereby 











activating the receptor. In a multisubunit allosterie receptor, thes se 
effects of antagonists or agonists may alse be mimicked by 
antibody binding at sites distant from but allosterically linked to 
the natural ligand-binding sites. To further expand the possibili- 
ties, the antibody-mediated effects may be imduced not by the 
primary antibodies but by their simultaneously induced anti- ™ 
idiotypic partners interacting with a possibly unrelated, but | 
functionally important, molecule. Therefore, the immune system, 

even in the absence of its inflammatory components and collabo- 
rators, can play a significant role in the pathogenesis of neurologic 

and psychiatric diseases. ; 


Psychoneural Influences on Immunopathologic ad 
Processes it 
Barry G. W. ARNASON 

The immune organs receive a sympathetic nervous system | 
innervation. Lymphocytes bear §,-adrenergic receptors and gr 
respond to 6-agonists by increasing intracellular levels of cyclic 
adenosine monophosphate. Suppressor T cells have more 6-recep- 
tors than cytotoxic T cells; helper T cells have very few. Ablation | 
of the sympathetic nervous system with the drug 6-hydroxydo- 
pamine is followed by a change in immune responsiveness in 
experimental animals. The severity of experimental allergic 
encephalomyelitis and experimental autoimmune myasthenia 
gravis is increased. Since loss of sympathetic nervous system 
input is followed by worsening of autoimmunity, one normal role 
of the sympathetic nervous system may be to dampen immune 
responses, possibly by a selective activation of suppressor T cells. l 
The 8-adrenergic receptors on the T cells of mice are up-regulated E 
following sympathetic nervous system ablation, ie, denervation 
sensitivity ensues. In progressive multiple scłerosis, sympathetic 4 
nervous system function is deficient and 6-adrenergic receptors on 
suppressor T cells are up-regulated threefold. Damage to central - 
pathways important for sympathetic nervous system function ; 
may act to potentiate the immune response in multiple sclero- 


sis. A 
Monophasic Autoimmune Inflammatory Diseases of the 
Central and Peripheral Nervous Systems 
Diane E. GRIFFIN 
There are two monophasic inflammatory diseases of the human | 
central nervous system. Both are primarily demyelinating and 
occur as complications either of immunization or infection. — 
Encephalomyelitis after vaccination is most common after Semple 
rabies vaccine. Postinfectious encephalomyelitis is most common 
after measles. In each of these diseases, immune reactivity to 
myelin-basic protein can be demonstrated. Immune reactivity to 
other components of myelin may enhance the demyelinating 
component of the disease. The animal model counterpart of this 
disease is experimental allergic encephalomyelitis. which can be 
induced with myelin-basic protein. l 
The comparable disease in the peripheral nervous system is 
acute inflammatory demyelinating polyneuropathy, commonly 7 
known as Guillain-Barré syndrome. This disease also occurs as a i 
complication of immunization or infection. Semple or suckling 
mouse brain rabies vaccine induces acute inflammatory demyeli-. Éa 
nating polyneuropathy, but, most often, the disease is sporadic 
following viral or bacterial infection. Studies of the immune 
response have demonstrated antibody to myelin-basic protein and ot 
glycolipids. The animal model counterpart of the disease is 
experimental allergic neuritis, which can be induced with P2 
protein. 


i. 


“i 


Chronic Inflammatory Central and Peripheral Nervous 
System Diseases 
HOWARD L. WEINER $ 
Chronic inflammatory autoimmune diseases affect both the — 
central and peripheral nervous systems. In the central nervous ` 
system, multiple sclerosis involves recurrent episodes of demye- — 
lination affecting central nervous system white matter. Patholog- 
ic examination shows cellular infiltrates at different stages and s 
stripping of myelin by macrophages. The trigger of the chronic ~~ 
episodes is unknown, but it may relate to altered immunoregula- — 
tion, recurrent exposure to environmental agents, or a persistent 














viral infection as yet uncharacterized in the central nervous 
_ system. In the peripheral nervous system, chronic inflammatory 
demyelinating polyneuropathy presents a subacute chronic pro- 
gressive orremitting/relapsing picture similar to multiple sclero- 
_ sis. The time course is a major factor that separates chronic 
_ inflammatery demyelinating polyneuropathy from Guillain-Barré 
_ syndrome. Pathologieally, segmental demyelination is more com- 
5 = mo than inflammatory infiltrates, and it is generally accepted 
pas that immeumopathogenic mechanisms are active in this process. 
~The two modes of treatment that have been shown to be effective 
~ are prednisone and plasmapheresis. Of note is that chronic 
ira inflammatory demyelinating polyneuropathy has recently been 
= associated with human immunodeficiency virus infections. In both 
multiple sclerosis and chronic demyelinating polyneuropathy, the 
specific antwen that might be the target of an autoimmune attack 
and precise immunopathogenic mechanisms of damage remain to 
be defined. 


Persistent Infections: Central Nervous System and 
' Periphera! Nervous System 
PAMELA E. B. RODGERS-JOHNSON 
Endemie tropical spastic paraparesis (TSP) is the most fre- 
= quently seen chronic neurologic disorder in many equatorial 
; countries. No single cause was identified in earlier investigations, 
but, in more recent studies, IgG antibody to human T-cell lympho- 
tropic virus type-I (HTLV-I) was detected in serum and cerebro- 
spinal fluid of more than 80% of patients with TSP in several 
regions endemic for HTLV-I. Virus has also been isolated from 
. peripheral blood lymphocytes and cerebrospinal fluid. In southern 
Japan, an identical clinical syndrome is called HTLV-I-associated 
myelopathy (HAM). A long incubation period of six to 30 years is a 
feature of TSP/HAM, ard many patients survive for ten to 30 
years. Histcpathologic investigations show a chronic inflammato- 
ry reaction with demyelination involving the spinal cord and 
_ brain. Both TSP and adult T-cell leukemia/lymphoma occur in 
_ regions endemic for HTLV-I, yet adult T-cell leukemia/lymphoma 
_ and TSP are very rarely found in the same patient. This suggests 
~ that genetic variation in the immune response or acquired host 
~. factors may influence disease expression. In TSP, the exact 
fm _ mechanism »y which neurologic damage occurs is as yet undeter- 
- mined. 


+. 


-3 


pag 


| 


~ intraocular Inflammatory Disease 
ROBERT NUSSENBLATT, JANET L. Davis 
Intraocular inflammatory disease (uveitis) can be due to both 
exogenous and endogenous reasons. Several uveitogenic antigens 
have been purified from the eye that can induce a disease which 
clinically has many characteristics of the uveitic disorders seen in 
man. Examples of human conditions that closely resemble those 
induced under experimental conditions are sympathetic ophthal- 
mia, the Vogt-Koyanagi-Harada syndrome, and birdshot retino- 
choroidopatky. Lymphocytes from patients with these disorders 
= will demonstrate proliferative in vitro responses to many of these 
in uveitogenie antigens. The study of both the clinical and experi- 
= mental conditions have demonstrated that T cells appear to play a 
= preeminent zole, with long-term T-cell lines able to induce severe 
__ uveitis. Further, birdshot retinochoroidopathy, a disorder involv- 
ing the retina and its vaseulature, has a strong association with 
HLA-A29, with a relative risk of 50. Additionally, successful 
= therapeutie approaches in the laboratory have begun to be applied 
to humans. 


Clinical and Subclinical Involvement of the Central 
Nervous System in Systemic Lupus Erythematosus 
_ Jupaw A. DENBURG © 
Centra] nervous system involvement in systemic lupus erythe- 
i 4 matosus was assessed by standardized neuropsychological testing 
_- and measurement of the levels of neuronal and lymphocytotoxic 
= antibodies ir serum or cerebrospinal fluid. Neuropsychologica] 
_ tests delineated either early or residual cognitive impairment in 
50% to 80% of patients without active clinical manifestations. 
_ Cognitive deficits were found in association with the presence of 
neuronal and lymphocytotoxiec antibodies in serum or cerebrospi- 


nal fluid and abnormalities noted on electroencephalograms and 
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positron emission tomograms and could be shewn to improve after _ a 
treatment with corticosteroids. A specific ferm of visuospatial 


lymphocyte antigens reactive with serum samoks of patients with ; 
systemic lupus erythematosus were demonstrated by immuno- 


blotting and radioimmunoprecipitation, inctuding 97- and 55- — 


> 


t 


cognitive dysfunction was significantly assoc:ated with the pres- _ 
ence of lymphocytotoxic antibodies in serum. Defined neuronal or 


‘I 









kilodalton antigens. These molecules represent potential targets 


of immune-mediated brain damage in system upus erythemato- -A 


sus. 


Depression, Altered Immunity, and Hea'th: Clinical 
Implications for Psychoimmunologic Precesses 
STEVEN E. KELLER, STEVEN J. SCHLEIFER 

Research conducted during the past decade nas demonstrated 
psychoimmunologic relationships in clinical models. The stress of 
bereavement as well as major depressive desorders have been 


shown to alter immune function in man. In recent studies, immune _ a 


function was found to be particularly affected n young adults and — 
adolescents. 

A major challenge in medical research is understanding disease 
cofactors that, if present together with a causal agent, could 


determine if the disease process remains quiescent or progresses $i 


to overt morbidity. The variable rates of seroconversion and 
disease progression in the acquired immunodeficiency syndrome 
could be related to cofactors such as stress and depression. The 
consequences of increased stress and greater krels of depression 
will be discussed as they impact both on the immune system and 
on risk-taking behavior in at-risk adolescents. 


Paraneoplastic Syndromes of the Central Nervous 
System 
JEROME B. POSNER 

Increasing evidence supports the hypothesis that autoimmune 
mechanisms play a role in some, if not all paraneoplastic 
syndromes affecting the central nervous system. The autoimmune 
response may be triggered by tumor antigens -kat are shared by 
the central nervous system. Evidence supporting the autoimmune 
hypothesis includes as follows: (1) the presence of pleocytosis and 
oligoclonal bands in cerebrospinal fluid; (2. the presence of 


perivascular inflammatory cells in brain amd spinal cord at g 


autopsy; (3) serum autoantibodies at high titer directed against 
Purkinje’s cells in some patients with paraneoplastic cerebellar 
degeneration and against neuronal nuclei in seme patients with 
paraneoplastic subacute sensory neuropathy ard/or encephalo- 
myelitis (SSN-EM syndrome) and against retinal neurons in 
paraneoplastic visual loss; and (4) autoantibodies are found in the 
central nervous system at higher specific activety than in serum, 
suggesting central nervous system autoantibocy production. The 
autoantibodies are highly specific, having orly been reported 
rarely in patients with cancer and without paraneoplastic syn- 
drome or in patients with neurologic degemerations without 
cancer. The antigen recognized by the autoantisedy (anti-HU) in 
the SSN-EM syndrome is found in small-cell lumg cancers, but not 
in other tumors or normal tissues. Anti-Purkirje’s cell antibody, 
the autoantibody that is found in some patients with paraneoplas- 
tic cerebellar degeneration, recognizes 62- and =4-kilodalton anti- 
gens. The gene encoding the 34-kilodalton antigen has been cloned 
and characterized; the antigen is an unusual prctein with a highly 
repetitive structure whose expression appears te be confined to 
Purkinje’s cells and breast and ovarian tumors of patients with 
paraneoplastic cerebellar degeneration. The function of the pro- 
tein is unknown. The failure to reproduce central nervous system 
paraneoplastic syndromes in experimental anima s with antibody 
and the failure to ameliorate the symptoms of most patients by 
plasmapheresis or immune suppression is evicence against the 
autoimmune hypothesis. 


Neuropathic Syndromes Associated With Monoclonal 
Gammopathies 
NORMAN LATOV 

Several types of peripheral neuropathy are associated with 


plasma cell dyscrasia or monoclonal proliferations of antibody- 
producing cells. In some of these syndromes, the monoclonal- is 
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gammopathy appears to be responsible for the neuropathy, but, in 
others, the two may be coincidental. 

In the neuropathies associated with IgM monoclonal gammopa- 
thies, the monoclonal IgMs (M-proteins) frequently bind to 
peripheral nerve antigens and may cause the neuropathy. Approx- 
imately 50% of patients have a demyelinating neuropathy, and 
the M-proteins bind to a carbohydrate epitope that is shared by 
the myelin-associated glycoprotein and by several other glycopro- 
teins and two glycolipids in peripheral nerve myelin. In some 
other patients, the monoclonal IgMs bind to other nerve antigens, 
and there is deposition of M-proteins and complement in the 
affected nerves. The neuropathy frequently improves following 
therapeutic reduction of the M-protein concentration. 

Neuropathy is also closely associated with IgG or IgA mono- 
clonal gammopathy in osteosclerotic myeloma, where 50% of 
patients have peripheral neuropathy, and in the POEMS syn- 
drome, where polyneuropathy is associated with organomegaly, 
endocrinopathy, myeloma, and skin changes. The polyneuropathy 
is typically axonal, and the M-proteins are the light-chain (A) type. 
The mechanism of disease is unknown, but treatment frequently 
results in clinical improvement. Neuropathy is also associated 
with monoclonal gammopathy in primary amyloidosis, where 
immunoglobulin light chains are deposited as amyloid substance 
in peripheral nerves, and in cryoglobulinemia, where intravaseu- 
lar immunoglobulin deposits cause vasculitic nerve injury. 

Most IgG and IgA monoclonal gammopathies are nonmalig- 
nant, and, since the incidence of monoclonal gammopathy in the 
normal adult population is approximately 1%, the association in 
some patients may be coincidental. Investigations into the meeh- 
anism of neuropathy in patients with monoclonal gammopathy 
may help in the development of tests for identifying those patients 
who might benefit from therapeutic intervention. 


Diseases of the Myoneural Junction 
JOHN Newsom-Davis 

The postsynaptic acetylcholine receptor and the presynaptic 
voltage-gated calcium channel are targets for IgG autoantibody 
attack in myasthenia gravis and the Lambert-Eaton myasthenic 
syndrome, respectively. 

In myasthenia gravis, the autoantibodies are heterogeneous but 
bind principally to an acetylcholine receptor subunit, leading to 
receptor loss by cross-linking and down-regulation and by comple- 
ment-mediated lysis. Clinical heterogeneity is indicated by differ- 
ences in age at onset, sex incidence, pathologic conditions in the 
thymus, and immune-response gene associations, suggesting that 
the triggering factors may be diverse. The myasthenic thymus is a 
site of anti-acetylcholine receptor antibody production, is 
enriched for acetylcholine receptor-reactive T cells, and contains 
antigen (acetylcholine receptor) in myoid cells. Myasthenia gravis 
T cells react preferentially with the acetylcholine subunit, and the 
use of recombinant human acetylcholine receptor and synthetic 
acetylcholine receptor subunit peptides is helping to define the 
relevant T-cell epitopes. 

Lambert-Eaton myasthenic syndrome is associated with small- 
cell lung carcinoma in 60% of cases. The IgG from patients with 
Lambert-Eaton myasthenic syndrome transfers the physiolegic 
and morphologic changes to mice. The features of these are 
consistent with a decrease in the number of functional voltage- 
gated calcium channels at motor nerve terminals. Cultured small- 
cell lung carcinoma lines express voltage-gated calcium chan- 
nels. 

Lambert-Eaton myasthenic syndrome IgG inhibits potassiam- 
stimulated calcium influx to small-cell lung carcinoma cells, and 
this correlates significantly with disease severity. Voltage-gated 
calcium channel antigens in small-cell lung carcinoma may trig- 
ger the production of autoantibodies that cross-react with similar 
determinants at motor nerve terminals in small-cell lung careino- 
ma-associated Lambert-Eaton myasthenic syndrome. 


Motor Neuron Disease 
MICHAEL E. SHY 

Recent evidence associates some forms of motor neuron disease 
with immunologic abnormalities. Patients with motor neuron 
disease have a higher frequency of autoimmune diseases in their 
families than do control subjects. Plasma cell dyscrasia oceurs 
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more frequently in patients with motor neuren disease than it 
does in the general population. Among patients with motor neuron 
disease and plasma cell dyscrasia, there is a subset with IgM 
M-proteins immunoreacting specifically with an epitope shared by 
gangliosides GM, and GD,,. The major ganglioside of the periph- 
eral nerve is GM,. Tetanus toxin binds to GD, on the presynaptic 
terminal prior to being transported up motor axons in a retro- 
grade manner. Therefore, it is possible that antibodies to these 
gangliosides could selectively damage motor merves or neurons. 
Moreover, IgM antibodies reacting with GM, and GD, have been 
described in patients without plasma cell dyscrasia and may play 
a more widespread role in motor neuron disease. Mouse and 
guinea pig models now exist that demonstrate eombined immuno- 
logic and anterior horn cell disorders. Studies are presently under 
way looking at the effects of immunotherapy on patients with 
motor neuron disease. The immune system may previde a means 
for better understanding the pathogenesis of motor neuron dis- 
ease. 


Subacute Sclerosing Panencephalitis, Progressive 
Rubella Panencephalitis and Progressive Multifocal 
Leukoencephalopathy 
JERRY S. WOLINSKY 

These classie slow-virus diseases of the human central nervous 
system are each examples of different types of immune system- 
virus interactions; all remain incompletely understood in terms of 
their molecular pathogenesis. Immunodeficiency is usually obvi- 
ous in progressive multifocal leukoencephalopathy and likely 
contributes to reactivation of gene expression from an episomal 
form. The demyelination that occurs is readily attributed to the 
direct effects of JC virus replication in oligodendroglia, with little 
participation of additional host immune factors. In subacute 
sclerosing panencephalitis, altered measles virus gene expression 
in the central nervous system may explain this pathogen’s ability 
to persist in spite of nearly intact host immune responses. Chronic 
infection of lymphocytes may contribute both to dissemination of 
virus to the brain and subtle alterations of cellular immune 
surveillance. In progressive multifocal leakoencephalopathy, 
rubella virus may also be harbored in host immune cells. However, 
humoral immunoneuropathologic mechanisms are responsible, in 
large part, for the ongoing vascular and myelin damage. The 
incidence of progressive rubella panencephalitis has increased 
with the appearance of the acquired immunodeficiency syndrome; 
subacute sclerosing panencephalitis wanes in the face of effective 
vaccine programs; and progressive rubella panencephalitis 
remains a rare phenomena. 


Acquired Immunodeficiency Syndrome: Vira! and 
Immunologic Events 
RICHARD W. PRICE 

Infection by the human immunodeficiency virus is complicated 
by a variety of neurologic disorders, the most common and, 
perhaps, the most biologically intriguing of which is the acquired 
immunodeficiency syndrome dementia complex. This syndrome 
presents as a subcortical dementia of varying severity and rate of 
progression. In a subset of afflicted patients with the most severe 
neurologic symptoms, pathologic and virolegic studies clearly 
implicate direct human immunodeficiency virus brain infection. 
However, the pathogenesis of brain injury in this group of 
patients and, to an even greater extent, in patients with other 
pathologic forms of the syndrome remains unclear. Clinical 
studies using quantitative clinical evaluations, neuroimaging 
modalities, and cerebrospinal fluid analyses of viral and immune 
response markers, along with correlative pathologic and virologic 
studies, suggest that cells of the immune system, particularly 
macrophages and their resident brain counterparts, microglia, are 
important in supporting and amplifying human immunodeficien- 
cy virus brain infection and, perhaps, in elaborating virus- or 
cell-coded molecules that exert toxic effects on white matter and, 
perhaps, neurons. The role of more direct human immunodeficien- 
cy infection of neurons, oligodendrocytes, and astrocytes and the 
expression of the viral genome in these cell types remain uncer- 
tain. 
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Acquired AE S E. Spndrame: 

_ Neuropsychiatric Complications © 

IGOR GRANT | 

% f Neuropathologic changes occur in 80% of those dying with the 

= aquired immunodeficiency syndrome, and 40% to 50% of adults 
_ Gevelop newrologic signs late in their disease (Petito CK: Ann 

~ Neurol 1988;23(suppl):54-57). Frank acquired immunodeficiency 

| syndrome cementia complex begins with forgetfulness, poor con- 

: centration mental slowing, and reduced spontaneity. There may 

ibe incserdination, imbalance, and pathologic reflexes. Late 
acquired immunodeficiency syndrome dementia complex is char- 
acterized by ; amnesia, marked intellectual decline, mutism, incon- 

-~ tinence; ane | paraparesis (Price RW, Sidtis J, Rosenblum M: Ann 


~- Neurol 198%;23(supp!):27-33). The natural history of central ner- 
ss yous system complicat:ons remains unclear. Neuropsychologic 
= deficit has been reportec in 32% to 87% of cases of early acquired 
ife immunodeficiency syndrome, 54% of cases of acquired immunode- 
ficiency symdrome-related complex, and 50% of cases of lympha- 

' $ denopathy syndrome (Grant I, Atkinson HA, Hesselink JR, et al: 
. Ann Intern Med 1987;107: 828-836; Janssen RS, Saykin AJ, Kaplan 
ia JE, et ak Ann Nibu 1988; -23(suppl): 17-18; Tross S, Hirsch DA, 
w Rabkin B: The Third International Conference on AIDS, Washing- 
aa = ten, DC, Jume 3, 1987). Abnormalities noted on magnetic resonance 
imaging ramge from smell hyperintensities to confluent regions of 
high signal in white matter and subcortical gray matter. Some 
patients have atrophy. It is not known if asymptomatic human 
immunodeficiency virus antibody-positive persons are at 
increased risk for neurobehavioral abnormality. Estimates of 
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neuropsychologie deficits range from 2% to 44%. Several studies 


using positron emission tomography and single photon emission ea $: 
computed tomography found metabolic changes i in this group, but e 
no consistent abnormalities were reported in studies using mag- si 
netic resonance imaging. In 30% to 50% of cases, human immuno- k 
deficiency virus has been recovered from cerebrospinal fluid. 
While these data suggest early viral involvement can occur, we 
must await larger prospective studies before reaching firm con- ig 


clusions. 


Immunologic Aspects of the Transmissible Spongiform or i 


Encephalopathies 
PAUL BROWN 








Transmissible spongiform encephalopathies are not associated 


with inflammation, altered cellular immunity, or any humoral or 


cerebrospinal fluid antibody to a wide variety of conventional — ae 


viruses. Antibodies made to crude infectious brain homogenates 
do not discriminate between infected and normal tissue; anti- 


bodies made against purified infectious fractions, enriched for a — 


protease-resistant protein derived from a normal host precursor 
protein, are specific for infectious brain tisswe. However, such 
antibodies do not neutralize infectivity in vitro, or protect against 
infection in vivo, and are not produced in the course of either 
natural or experimental infections. The participation of a modi- 
fied host protein in the infectious process, whether or not trig- 
gered by the introduction of a foreign molecule, appears to be 
responsible for the immunologic silence in this group of dis- 
eases. 
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DALLAS/FORT WORTH Go) Maxie On wONKENOFs- 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


Also, Plastic, ENT, Craniofacial 
and Maxillofacia! surgeons. 


MARCH 13-14-15 
APRIL 10-11-12 © 24-25-26 
MAY 11-12-13 e 31-June 1-2 


Neurosurgical Symposia (NEURO 700)* 


DECEMBER 8-9-10 
JANUARY 1989 9-10-11 
FEBRUARY 20-21-22 


WORKSHOPS: 

The Workshops will emphasize a series of hands-on exercises, utiliz- 
ing appropriate animal bones, skeletal bones, bioplastics and biomet- 
als for dissection in the cranium and spine. Methylmethacrylate and fi 
biometals as they relate to neurosurgery will also be considered. = SHOPPING—Visit the restored Sundance Square downtown, the 
stockyards which specialize in Western wear and local malls. 


OR Personnel (ORP 700) 


Special Symposia for OR Personnel 
only: December 5-6-7 * February 
1989 27-28-Mar. 1 ¢ May 1-2-3 


Over Texas. In Dallas enjoy the Old City Park, John F. Kennedy 
Memorial Plaza, professional sports with the Dallas Cowboys and 
the Texas Rangers. 


The Midas Rex Hands-On Workshops will be held each day from | E 
7:00 am to 1:00 pm at the permanent instructional facility, 2929 fee 
Race Street, Fort Worth. The afternoons and evenings are free 

to enjoy some of the many activities that Fort Worth has to 


DINING—There are many fine restaurants to choose from in 
the Fort Worth area. Several restaurants are located near the 


offer such as: 


ATTRACTIONS —Fort 
Worth Zoological Park, 
Stockyards, Kimbell Art 
Museum, Amon Carter 
Museum, Fort Worth 
Museum of Science and 
History, Log Cabin 
Village, Fort Worth 
Japanese Gardens, Van 
Zandt Cottage, Trinity 
Park, Botanic Gardens 


¿į Stockyards. 


ENROLLMENT: 


Send letter and check 


payable to “Dallas/Fort 
Worth Symposium.” Sur- 
geon—US $965.00; Resi- 
dent—US $585.00 (with 
letter from Department 
Operating 

Personnel (RN/ 

ORT / PA / Othen — US 
$250.00. Mail to: Midas 
Rex Institute, 2929 Race 


and the Fort Worth Street, Fort Worth, Texas 


Water Garden, Six Flags W wan —_ a SES 76111 Prone: 800- 


* Join the more than 6800 sons = . F 433-7639, 817-831-2604. 
enrollees who have completed Midas Rex Hands-On Narai, (3,550 Orthopaedic Surgeons; 1 350 Rambad och. 1,950 OR Personnel) 
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When considering your 
long term monitoring options, 


there’s one that 





feels right at home. 


et Oxford point you 
in the right direction. 


As world leaders in ambu- 
latory monitoring, it was 
only natural that Oxford 
created the first AEEG sys- 
tem, thereby pioneering a 
modality that has since be- 
came recognized as an 
efiective diagnostic proce- 
dure for investigating 
transient brain disorders. 


The Medilog® 9000 
is the only clinically 
validated system 
that allows physio- 
logical data to be re- 
corced continuous- 
ly fer 24 hours from 
patients in their 
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normal environment. De- 
signed as a cost-effective 
total system concept of 
recorder and scanner, the 
Medilog® 9000 is further 
enhanced by the capability 











of home recordings for 
patients with sleep 
disorders. It is also the 
only system that has the 
DC capability required for 
slow wave analysis. 


Backed by Oxford’s 30-year 
commitment to tech- 
nology, service and 
customer education, the 
Medilog® 9000 is the right 
direction for your long 

l term monitoring 
needs. Call, or 
write to us today 
for additional 
information. 


Oxford...providing 
quality products for 
quality patient care. 


11526 53rd Street N., Clearwater, Florida 34620 USA 
(813) 577-4500 or (800) 237-8923 
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“Once in a blue moon” describes the phenomenon in which 

the moon appears as a brilliant blue. Seen worldwide following 
the volcanic eruption of Krakatoa in 1883, the blue moon occurs 
only when atmospheric cloud droplets, each less than 5 jem in 
diameter, form in abundance—an exceedingly rare event. 
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As rare as a seizure on Dilantin‘ 


(phenytoin) 


For as many as 86% of patients, sei- 
zures occur only once in a blue moon— 
if at all—once Dilantin monotherapy 
is under way.? 


That fact holds true for partial, 
complex partial, generalized tonic- 
clonic seizures, and status epilepticus. 


And it’s achieved without cognitive 
impairment at therapeutic drug levels 
(10 to 20 g/mL), often with once- 
daily therapy (Dilantin Kapseals®), 
which enhances compliance. 


What you demand, Dilantin does— 
for millions of patients every day. 


That’s why Dilantin remains the 
drug of first choice. 


And that’s why most patients on 
Dilantin will wait a long, long time to 
see another seizure. 


Dilantin 
(phenytoin) 


References 

1. Shute CCD: The ‘blue moon’ phenomenon. Weather 1976; 
31:292-296. 

2. Ramsay RE, Wilder BJ, Berger JR, et al: A double-blind 
study comparing carbamazepine with phenytoin as initial 
seizure therapy in adults. Neurology 1983;33:904-910. 

3. Porter RJ, Theodore WH: Nonsedative regimens in the 
treatment of epilepsy. Arch Intern Med 1983;143:945-947. 


Please see next page for brief summary of prescribing information. 








Tos 


aT oam p 


1286 


DILANTIN® (Extended Phenytoin Sodium Capsules, USP) KAPSEALS® 
DILANTIN® (Phenytoin Sodium injection, USP) PARENTERAL 


Before prescribing, please see full prescribing information. A Brief Summary follows. 












IMPORTANT NOTE 
This drug must be administered slowly. In adults do not exceed 50 mg per minute intravenously. 
In neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 


INDICATIONS AND USAGE: Parenteral: Parenteral Dilantin is indicated for the contro! of status epilepticus of the 
grand mal type, and prevention and treatment of seizures occurring during neurosurgery. 

Oral: Dilantin is indicated for the contro! of generalized tonic-clonic (grand mal) and complex partial 
(psychomotor, temporal lobe) seizures and prevention and treatment of seizures occurring during or following 
neurosurgery. 

Phenytoin serum level determinations may be necessary for optimal dosage adjustments (see Dosage and 
Administration and Clinical Pharmacology). 

CONTRAINDICATIONS: Parenteral and Oral: Phenytoin is contraindicated in those patients who are hypersensitive 
to phenytoin or other hydantoins. 

Parenteral’ Because ofits effect on ventricular automaticity, phenytoin is contraindicated in sinus bradycardia, 
sino-atrial block, second and third degree A-V block, and patients with Adams-Stokes syndrome. 
WARNINGS: Parenteral: Intravenous administration should not exceed 50 mg per minute in adults. 
in neonates, the drug should be administered at a rate not exceeding 1-3 mg/kg/min. 

Severe cardiotoxic reactions and fatalities have been reported with atrial and ventricular conduction depression 
and ventricular fibrillation. Severe complications are most commonly encountered in elderly or gravely ill patients. 
Phenytoin should be used with caution in patients with hypotension and severe myocardial insufficiency. 

Hypotension usually occurs when the drug is administered rapidly by the intravenous route. 

The intramuscular route is not recommended for the treatment of status epilepticus since blood levels of 
phenytoin in the therapeutic range cannot be readily achieved with doses and methods of administration ordinarily 
employed. 

Oral: Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When, in the 
judgment of the clinician, the need for dosage reduction, discontinuation, or substitution of alternative antiepileptic 
medication arises, this should be done gradually. However, in the event of an allergic or hypersensitivity reaction, 
rapid substitution of alternative therapy may be necessary. In this case, alternative therapy should be an 
antiepileptic drug not belonging to the hydantoin chemical class. 

Parenteral and Oral: There have been a number of reports suggesting a relationship between phenytoin and 
the development of lymphadenopathy (local or generalized) including benign lymph node hyperplasia, 
pseudolymphoma, lymphoma, and Hodgkin's Disease. Although 
a cause and effect relationship has not been established, the 
occurrence of lymphadenopathy indicates the need to 
differentiate such a condition from other types of lymph node 
pathology. Lymph node involvement may occur with or without 
symptoms and signs resembling serum sickness eg, ‘ever, rash 
and liver involvement. 

In all cases of lymphadenopathy, follow-up observation for an 
extended period is indicated and every effort should be made to 
achieve seizure control using alternative antiepileptic drugs. 

Acute alcoholic intake may increase phenytoin serum 
levels while chronic alcoholic use may decrease serum levels. 
Usage in Pregnancy: Parenteral and Oral: A number of reports 
suggests an association between the use of antiepileptic drugs by women with epilepsy and a higher incidence 
of birth defects in children born to these women. Data are more extensive with respect to phenytoin and 
phenobarbital, but these are also the most commonly prescribed antiepileptic drugs; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known antiepileptic drugs. 

The reports suggesting a higher incidence of birth defects in children of drug-treated epileptic women cannot be 
regarded as adequate to prove a definite cause and effect relationship. There are intrinsic methodologic problems 
in obtaining adequate data on drug teratogenicity in humans; genetic factors or the epileptic condition itself may be 
more important than drug therapy in leading to birth defects. The great majority of mothers on antiepileptic medication 
deliver normal infants. It is important to note that antiepileptic drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures, because of the strong possibility of precipitating status epilepticus 
with attendant hypoxia and threat to life. In individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to the patient, discontinuation of the drug may 
be considered prior to and during pregnancy, although it cannot be said with any confidence that even minor seizures 
do not pose some hazard to the developing embryo or fetus. The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic women of childbearing potential. 

in addition to the reports of increased incidence of congenital malformation, such as cleft lip/palate and heart mal- 
formations in children of women receiving phenytoin and other antiepileptic drugs, there have more recently been 
reports of a fetal hydantoin syndrome. This consists of prenatal growth deficiency, microcephaly and mental deficiency 
in children born to mothers who have received phenytoin, barbiturates, alcohol, or trimethadione. However, these 
features are all interrelated and are frequently associated with intrauterine growth retardation from other causes. 

There have been isolated reports of malignancies, including neuroblastoma, in children whose mothers received 
phenytoin during pregnancy. 

An increase in seizure frequency during pregnancy occurs in a high proportion of patients, because of altered 
phenytoin absorption or metabolism. Periodic measurement of serum phenytoin levels is particularly valuable 
in the management of a pregnant epileptic patient as a guide to an appropriate adjustment of dosage. However, 
postpartum restoration of the original dosage will probably be indicated. 

Neonatal coagulation defects have been reported within the first 24 hours in babies born to epileptic mothers 
receiving phenobarbital and/or phenytoin. Vitamin K has been shown to prevent or correct this defect and has 
been recommended to be given to the mother before delivery and to the neonate after birth. 

PRECAUTIONS: General: Parenteral: The addition of Dilantin solution to intravenous infusion is not recommended 
due to lack of solubility and resultant precipitation. 

Parenteral Dilantin should be injected slowly (not exceeding 50 mg per minute in adults), directly into a large 
vein through a large-gauge needle or intravenous catheter. Each injection of intravenous Dilantin should be followed 
by an injection of sterile saline through the same needle or intravenous catheter to avoid loca! venous irritation 
due to the alkalinity of the solution. Continuous infusion should be avoided. 

Soft tissue irritation and inflammation has occurred at the site of injection with and without extravasation of 
intravenous phenytoin. Soft tissue irritation may vary from slight tenderness to extensive necrosis, sloughing, 
and in rare instances has led to amputation. Improper administration including subcutaneous or perivascular 
injection should be avoided to help prevent possibility of the above. 

Oral: Osteomalacia has been associated with phenytoin therapy and is considered to be due to phenytoin's 
interference with Vitamin D metabolism. 

Parenteral and Oral: The liver is the chief site of biotransformation of phenytoin; patients with impaired liver 
function, elderly patients, or those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have been shown to metabolize the 
drug slowly. Slow metabolism may be due to limited enzyme availability and lack of induction; it appears to be 
genetically determined. 

Phenytoin should be discontinued if a skin rash appears (see “Warnings” section regarding drug 
discontinuation). If the rash is exfoliative, purpuric, or bullous or if lupus erythematosus, Stevens-Johnson 
syndrome, or toxic epidermal necrolysis is suspected. use of this drug should not be resumed and alternative 
therapy should be considered. (See Adverse Reactions.) If the rash is of a milder type (measies-like or 
scarlatiniform), therapy may be resumed after the rash has completely disappeared. If the rash recurs upon 
reinstitution of therapy, further phenytoin medication is contraindicated. 

Hyperglycemia, resulting from the drug's inhibitory effects on insulin release, has been reported. Phenytain 
may also raise the serum glucose level in diabetic patients. 
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Phenytoin is not indicated for seizures due to hypoglycemic or other metabolic causes. Appropriate diagnostic 
procedures should be performed as indicated. 

Phenytoin is not effective for absence (petit mal) seizures. If tonic-clonic (grand mal) and absence (petit mal) 
seizures are present, combined drug therapy is needed. 

Serum levels of phenytoin sustained above the optimal range may produce contusional states referred to as 
“delirium; “psychosis,” or “encephalopathy, or rarely irreversible cerebellar dysfunction. Accorcingly, at the first 
sign of acute toxicity, plasma levels are recommended. Dose reduction of phenytoirtherapy is indicated if plasma 
lavels are excessive; if symptoms persist, termination is recommended. (See Warnings) 
information for Patients: Oral: Patients taking phenytoin should be advised of the importance of adhering strictly 
to the prescribed dosage regimen, and of informing the physician of any clinical condition in whicn itis not possible 
to take the drug orally as prescribed, eg, surgery, etc. 

Patients should also be cautioned on the use of other drugs or alcoholic beverages without first seeking the 
ohysician's advice. 

Patients should be instructed to call their physician if skin rash develops. 

The importance of good dental hygiene should be stressed in order to minimize the develapment of gingival 
hyperplasia and its complications. 

Do not use capsules which are discolored. 

Laboratory Tests: Parenteral and Oral: Phenytoin serum level determinations may Be necessaryto achieve optimal 
dosage adjustments. 

Drug Interactions: Parenteral and Oral: There are many drugs which may increase or decrease phenytoin levels 
or which phenytoin may affect. The most commonly occurring drug interactions are listed Delow: 1. Drugs which 
may increase phenytoin serum levels include: chloramphenicol, dicumarol, disulfiram, tolbutamide, isoniazid, 
phenylbutazone, acute alcoho! intake, salicylates, chiordiazepoxide, phenothiazines, diazepam, estrogens, 
ethosuximide, halothane, methylphenidate, sulfonamides, cimetidine, trazodone. 

2. Drugs which may decrease phenytoin levels include: carbamazepine, chronic alcoho: abuse, reserpine. 
Moban® brand of Molindone Hydrochloride contains calcium ions which interfere with the adsorption of phenytoin. 
Ingestion times of phenytoin and antacid preparations containing calcium shouid be staggered in patients with 
low serum phenytoin levels to prevent absorption problems. 

3. Drugs which may either increase or decrease phenytoin serum levels include: phenobarbital, valproic acid, 
and sodium valproate. Similarly, the effect of phenytoin on phenobarbital, valproic acid and sodium valproate 
serum levels is unpredictable. 

4. Although not a true drug interaction, tricyclic antidepressants may precipitate seizures insusceptible patients 
and phenytoin dosage may need to be adjusted. 

5. Drugs whose efficacy is impaired by phenytoin include: corticosteroids. coumarin anticoagulants, oral 
contraceptives, quinidine, vitamin D, digitoxin, rifampin, doxycycline, estrogens, furosemide. 

Serum level determinations are especially helpful when possible drug interactions ere suspected. 
Drug/Laboratory Test Interactions Parenteral and Oral: 
Phenytoin may cause decreased serum levels of protein-bound 
iodine (PBI). It may also produce lower than normal values for 
dexamethasone or metyrapone tests Phenytoin may cause 
increased serum levels of glucose, alkaline phosphatase, and 
gamma glutamyl transpeptidase (GGT). 

Carcinogenesis: Parenteral and Oral: See Warnings section for 
information on carcinogenesis. 

Pregnancy: Parenteral and Oral: See Warnings 

Nursing Mothers: Parenteral and Oral: \rfant breast-feeding is 
not recommended for women taking this drug because phenyt- 
oin appears to be secreted in low concentrations in human milk. 
ADVERSE REACTIONS: Parenteral: The nost notable signs of 
toxicity associated with the intravenous use of this drug are cardiovascular collapse and.or central nervous system 
depression. Hypotension does occur when the drug is administered rapidlyby the intravenous route. The rate 
of administration is very important; it should not exceed 50 mg per minute in adults, and 1-3 mg/kg/min in 
neonates. At this rate, toxicity should be minimized. 

Cardiovascular: Parenteral: Severe cardiotoxic reactions and fatalities have beer reported with atrial and 
ventricular conduction depression and ventricular fibrillation. Severe complications are most commonly 
encountered in elderly or gravely ill patients. 

Injection Site: Parenteral: Local irritation, inflammation, tenderness, necrosis, and sloughing have been reported 
with or without extravasation of intravenous phenytoin. 

Central Nervous System: Parenteral and Oral: The most common manifestations encountered with phenytoin 
therapy are referable to this system and are usually dose-related. These include nystagmus ataxia, slurred speech, 
decreased coordination and mental confusion. Dizziness, insomnia, transient nervcusress, motor twitchings, 
and headaches have also been observed. There have also been rare reports of phenytoin induced dyskinesias, 
including chorea, dystonia, tremor and asterixis, similar to those induced byphenothiazine and other neuroleptic 
drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in petierts receiving long-term 
phenytoin therapy. 

Gastrointestinal System: Parenteral and Oral: Nausea, vomiting, and constipation. 

integumentary System: Parenteral and Oral: Dermatological manifestations sometimes accompanied by fever 
have included scarlatiniform or morbilliform rashes. A morbilliform rash (measies-likes is fhe most common; other 
types of dermatitis are seen more rarely. Other more serious forms which may be fatal have included bullous, 
exfoliative or purpuric dermatitis, lupus erythematosus, Stevens-Johnson syndrome, and toxic epidermal 
necrolysis (see Precautions). 

Hemopoietic System: Parenteral and Oral: Hemopoietic complications. some fetal, have occasionally been 
reported in association with administration of phenytoin. These have included thrcmbocytopenia, leukopenia, 
granulocytopenia, agranulocytosis, and pancytopenia with or without bone marrow suppression. While 
macrocytosis and megaloblastic anemia have occurred, these conditionsusually respond to folic acid therapy. 
Lymphadenopathy including benign lymph node hyperplasia, pseudolymphome, lymphoma, and Hodgkin's 
Disease have been reported (see Warnings). 

Connective Tissue System: Parenteral and Oral: Coarsening of the facial features, enlargement of the lips, gingival 
hyperplasia, hypertrichosis, and Peyronie's Disease. 

Other: Parenteral and Oral: Systemic lupus erythematosus, periarteritis nodosa, toxic hepatitis, liver damage, 
and immunoglobulin abnormalities may occur. 

OVERDOSAGE: Parenteral and Oral: The lethal dose in children is not known. The lethal dose in adults is estimated 
to be 2 to 5 grams. The initial symptoms are nystagmus, ataxia and dysarthria. Other signs are tremor, hyper- 
reflexia, lethargy, slurred speech, nausea, vomiting. The patient may became comatose and hypertensive. Death 
is due to respiratory and circulatory depression. 

There are marked variations among individuals with respect to phenytoin plasma levels where toxicity may 
occur. Nystagmus, on lateral gaze, usually appears at 20 mcg/mL, ataxiæat 30 mog/maL, dysarthria and lethargy 
appear when the plasma concentration is over 40 meg/mL, but as high aconcentration as 50 mcg/mL has been 
reported without evidence of toxicity. As much as 25 times the therapeuticdose has been taken to result ina serum 
concentration over 100 mcg/mL with complete recovery. 

Treatment: Treatment is nonspecific since there is no known antidote. 

The adequacy of the respiratory and circulatory systems should be carefully 2bserved and appropriate 
supportive measures employed. Hemodialysis can be considered since phenytoin s not completely bound to 
plasma proteins. Total exchange transfusion has been used in the treatment of severe intoxication in children. 

in acute overdosage the possibility of other CNS depressants, including alconol, should be borne in mind. 
Caution — Federa! law prohibits dispensing without prescription. 
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MIDAS REX® INSTITUTE 
2929 Race Street ¢ Fort Worth, Texas 76111 
800-433-7639 © 817-831-2604 
JANUARY - JULY 1989 


CONFERENCE OBJECTIVES 


I. Surgeons will explore current concepts in boneworking through lec- 
tures, conferences, and clinical procedures on video. 


OR personnel will participate in the same activities. 


II. Surgeons will participate in hands-on workshops with advanced 


pneumatic instrumentation so their boneworking problems will be | 


refined, expedited, and facilitated. 


OR personnel will participate in hands-on workshops as well as give 
particular attention to equipment care and maintenance, so that 
when OR personnel have completed the course, they will have im- 

proved competence in OR support. 






III. 


a 


CRANIUMf: Osteoplastic temporal fla 
tomy, 45-60 sec. ¢ Osteoplastic posteri 

poral flap, 1 min. © Burr hole}4-3 s€ 
Bilateral frontal flap, 3/2 min. %1w 














Hemicraniotomy, 2 min. * 
plastic subdural buttons, 2 
action anchors * Cranioplasty. 


Frontal ¢ Maxillectomy * 
ra! it , lTiTha-or it © Mandibular resec- 
S Meridibular reduction Facial fractures + 
/ IRAS Suture holes 


SPINE?: 4-Place laming#témay6-7 minAMieor cergical fusion with 
one’ Breit) 34 bait © ateral fusions * 

: seĝ. ‘¢ Osteophyte 

Tyre movals e Harringto t od transec- 
S -and anterior * Disc and nerve 
ing down old fusions, 1-8 min. 
D te 

BIOPLASTICS+: Methylmethacrylate — dissect, excise, shape * 
Polyethylene — abrade in situ, dissect in situ, transect in situ, shape. 









root problems * Unroofing nerves 


BIOMETALSt+: (Superalloys, Titanium alloys, Stainless steels) Transect 
and shape in OR, 14 min.; in situ, 14 min. 


+Procedural times refer to the actual time of running the instrument. 


Surgeons will be furnished sufficient materials and advice necessary for 
any special procedure they may envision. Plastic, Craniofacial, Max- 
illofacial, and ENT problems will be explored according to the individual 

wishes of the surgeons. 


CONFERENCE HOURS: Most conferences begin at 7:00 a.m. and end 
at 1:00 p.m., allowing for other activities in the afternoon and evening. 


CREDITS: Each of these conferences qualifies for AMA-CME credit. 


FEE: Surgeon — US $965.00; Resident — US $585.00 (with letter from 
department head); All Operating Room Personnel (RN/ORT/PA/Other) — 
US $250.00. Enroll by check and letter. All enrollments and fee payments 

are made through the Midas Rex Office in Fort Worth. 


For additional information, call or write. 
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“MODERN DISSECTION TECHNIQUES 
OF BONE, BIOMETALS, BIOCERAMICS, 


AND BIOPLASTICS” 
(NEURO 700) 


NEUROSURGICAL 
SYMPOSIA HANDS-ON WORKSHOPS 
ENT, Maxillofacial, Plastic and ORL Surgeons 

should attend conferences for Neurosurgeons. 


EXTENSION SITES 
KEY WEST, FL, JAN. 18-19-20, 1989. Cosponsored 
by Memorial Medical Center, Savannah, Georgia. 


STEAMBOAT SPRINGS, CO, FEB. 13-14-15. Co- 
sponsored by The Department of Neurosur, Uni- 
versity of Cincinnati Medical Center, Mayfield Neuro- 
logical Institute, The Christ and Good Samaritan 

Hospitals. 
ANAHEIM, CA, FEB. 17-18-19. FOR OR PERSON- 








| NEL ONLY. (Immediately precedes the Association 


of Operating Room Nurses meeting.) 


PARK CITY, UT, MAR. 1-2-3. Cospensored by The 
Department of Neurosur University of Cincinnati 


| Medical Center, Mayfield Neurological Institute, The 


Christ and Good Samaritan Hospitals. 

PHOENIX, AZ, MAR. 6-7-8. Cosponsored by Barrow 
Neurological Institute/St. Joseph’s Hospital and 
Medical Center. (Immediately precedes the Barrow 
Neurological Institute Symposium.) 
CLEARWATER BEACH, FL, MAR. 19-20-21. Co- 
sponsored by The University of South Florida College 
of Medicine, Division of Neurosurgery. 
WASHINGTON, DC, MAR. 30-31-APR. 1. (Imme- 
diately precedes the American Association of 
Neurological Surgeons meeting.) 

ORLANDO, FL, MAY 18-19-20. FOR OR PERSON- 
NEL ONLY. (Immediately precedes the National 
Association of Orthopaedic Nurses meeting.) 
CINCINNATI, OH, JUN. 21-22-23. Cosponsored by 
The D ment of Neurosur University of Cin- 
cinnati Medical Center, Mayfield Neurological Insti- 
tute, The Christ and Good Samaritan Hospitals. 
DENVER, CO, JUL. 9-10-11. FOR OR PERSON- 
NEL ONLY. Cosponsored by the Association of Sur- 
gical Technologists. (Immediately precedes the Asso- 
cation of Surgical Technologists meeting.) 


PERMANENT SITES 


DALLAS/FORT WORTH, Home Office, 2929 
Race Street, Fort Worth, Texas. 


NEW YORK CITY, 115 East 61st Street, Lower 
Level. 


THE PALM BEACHES, 529 25th Street, West 
Palm Beach, Florida. 


CHICAGO, 728 West Algonquin Road, Arlington 
Heights, Illinois. 


LOS ANGELES/ANAHEIM, 625 West Katella, 
Unit 22, Orange, California. 


Hands-on workshops are held weekly in the perma- 
nent facility locations. For schedules of these courses 
see permanent facility announcements elsewhere in 
this journal, or you may telephone to request a com- 

plete calendar of hands-on workshops. 





Join the more than 6,800 enrollees who have completed Midas Rex Hands-On Workshops. (3,550 Orthopaedic 
Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 


CONTENTS CONTINUED 


Epidural Spinal Infection in Intravenous Drug Abusers 
Barbara S. Koppel, MD, Alan J. Tuchman, MD, Jehn R. Mangiardi, MD, 
Michael Daras, MD, Imra Wertzner, MD, Vathallla, NY ol l 1331 
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Peter Fischer, MD, PhD, Gerald Gatterer, PhD, Alice Macterer, MD, 
CORNOS, (NM OMNI a. a a a cc, 1341 


Multiple Sclerosis and Affective Disorder: 
Family History, Sex, and HLA-DR Antigens 
Randolph B. Schiffer, MD, Lowell R. Weitkamp, MD, 
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Case-Control Study of Early Life Dietary Factors in Parkinson’s Disease 
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CONTROVERSIES IN NEUROLOGY 


Dees Magnesium Sulfate Treat Eclamptic Seizures?: Yes 
alenry B. Dinsdale. MD, FRCPC, FEA, KDS, OMENO -aiat cc. 1360 


No, Magnesium Sulfate Should Not Be Used in Treating Eclamptic Seizures 
Reter W. Kaplan, MB, BS, MRCP, Ronald P. Lesser, MD, 
Robert S. Fisher, MD, PhD, John T. Repke, MD, Daniel E. Hanley, MD, Baltimore .. 1361 
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MIGRAINE PROPHYLAXIS 
'S EASY TO LIVE WITH ~ 
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ONCE-DAILY 
(PROPRANOLOL 


INDERAL LAY 


THE WELL-TOLERATED 


WAY TO START 


There's no better tolerated way to start your patients on common- -migraine 
prophylaxis. The favorable safety profile of INDERAL LA was reflected i ina 
recent trial of over 68,000 hypertensives, in which nine out of ten who 
Started on INDERAL LA, Stayed on it.* 












With flexibility that lets you titrate just about any way you'd 
like: 80 mg...120 mg...160 mg. 


And now, even more flexible with 








60MG 
~~ INDERAL LA 


With all those options, plus the knowledge of how well 
tolerated INDERAL LA really is, you can provide 

your patients with a more convenient, common-mnigraine 

prophylaxis that’s...easy to live with. 














ONCE-DAILY DERA PROPHYLAXIS 


ENDER) aC) saa 


control, comfort, Ao 
compliance 


*After a 30-day trial with INDERAL LA, physicians reported that 99% of the patients 
would remain on INDERAL LA 


Please see next page for brief summary of prescribing information. 
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i 24-hour period the areas under the propranolol plasma concentration-time curve (AUCs) for levels of both drugs. 

' the a are approximately 60% to 65% of the AUCs for a comparable divided daily dose Antipyrine and lidocaine have reduced clearance when used concomitantly with 
of INDERAL Tablets. The lower AUCs for the capsules are due to greater hepatic metabolism of propranolol. 

a opan, resulting from the slower rate of absorption of propranolol. Over a twenty-four (24) Thyroxine may result in a lower than expected T4 concentration when used concomitantly 
ʻ nour period, blood levels are fairly constant for about twelve (12) hours then decline exponen- with propranolol. 

i tially. Cimetidine decreases the hepatic metabolism of propranolol, delaying elimination and 
Bi: INDERAL LA should not be considered a simple mg-for-mg substitute for conventional increasing blood levels. 

ix propranolol and the blood levels achieved do not match (are lower than) those of two to four Theophylline clearance is reduced when used concomitantly with propranolol 

times daily dosing with the same dose. When changing to INDERAL LA from conventional CARCINOGENESIS. MUTAGENESIS, IMPAIRMENT OF FERTIL Y: Long-term studies in 
f propranolol, a possible need for retitration upwards should be considered especially to main- animals have been cenducted to evaluate toxic effects and carcinogenic potential. In 18- 
ba tain effectiveness at the end of the dosing interval. In most clinical settings, however, such as month studies in both: rats and mice, employing doses up to 150 mg/kg/day, there was no 
, = hypertension or angina where there is ittle correlation between plasma levels and clinical evidence of significant drug-induced toxicity. There were no drug-related tumorigenic effects 
effect, INDERAL LA has been therapeutically equivalent to the same mg dose of conventional at any of the dosage levels. Reproductive studies in animals did not show any impairment of 
'__INDERAL as assessed by 24-hour effects on blood pressure and on 24-hour exercise re- won that was attributable to the drug. 
-sponses of heart rate, systolic pressure, and rate pressure procuct. INDERAL LA can provide PREGNANCY: Pregnancy Category C. INDERAL has been shown to be embryotoxic in 
f -effective beta blockade for a 24-hour period. ae studies at oe Lesa 10 times yh ient the maximum jpn man core; h 

a ee , ere are no adequate and well-controlled stu ies in pregnant women. | should be 
-INDICATIONS AND USAGE. INDERAL LA is indicated in the manage- used during pregnancy only if the potential benefit justies the potential risk to the fetus. 
` ea, particularly a thiazide diuretic. INDERAL LA is not indicated in the management ot when INDERAL is administered to a nursing woman. 

ypertensive emergencies. i j i zbli 

Angina F rf Due to A is: INDERAL LA is indicated for the PEDIATRIC USE: Safety and effectiveness in children have not been est blished. 
z -term management of patients with angina pectoris. VERSE REACTIONS. f h n mild and transient an rarel 
t * Migraine: INDERAL LA is indicated for the prophylaxis of common migraine headache pated the withdrawal of icons: a aaa a aii: 
; Pac Dt Drone A ai k oo that has started has not been eM diovascular: Bradycardia; congestive heart failure; intensification of AV block; hypeten- 
/ Sul ni ion; i ; i ; ial insuffici - lly of 
3 iS eS OERAL LA is useful in the management of hyper- al ees of hands: thrombocytopenic purpura; arterial insu ficiency. usually of the 
= trophic subaortic stenosis, ange a treatment of exertional or other stress-induced entral Nervous System: Light-headedness; mental depression manifested by insomnia, 
k angina, palpitations, and Apia INDERAL LA also improves exercise performance. The lassitude, weakness, fatigue; reversible mental depression progressing to catatonia; visual 
re effectiveness of propranolol hydrochloride in this disease appears to be due to a reduction o' disturbances: hallucinations: vivid dreams; an acute reversible syndrome characterized by 
the elevated outflow pressure gradient which is exacerbated by beta-receptor stimulation disorientation for time-and piace, short-term memory loss, emotional lability, slightly clouded 
*. Clinical improvement may be temporary sensorium, and decreased performance on neuropsychometrics. For immediate formulations, 
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_ BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION, SEE PACKAGE CIRCULAR.) 


INDERAL® LA brand of propranolol hydrochloride (Long Acting Capsules) 


DESCRIPTION. INDERAL LA is formulated to provide a sustained release of propranolol 
hydrochloride. INDERAL LA is available as 60 mg, 80 mg, 120 mg, and 160 mg capsules. 


CLINICAL PHARMACOLOGY. !NDERAL is a nonselective, beta-adrenergic receptor- 
blocking agent possessing no other autonomic nervous system activity. It specifically com- 
petes with beta-adrenergic receptor-stimulating agents for available receptor sites. When 
access to beta-receptor sites is blocked by INDERAL, the chronotropic, inotropic, and vaso- 
dilator responses to beta-adrenergic stimulation are decreased proportionately. 

INDERAL LA Capsules (60, 80, 120, and 160 mg) release propranolol HCl ata controlled and 
predictable rate. Peak blood levels following dosing with INDERAL LA occur at about 6 hours 
and the apparent plasma half-life is about 10 hours. When measured at steady state over a 


CONTRAINDICATIONS. |NDERAL is contraindicated in 1) cardiogenic shock, 2) sinus 
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DRUG INTERACTIONS: Patients Seeks kraaien elie apa drugs such as reser- 
pine should be closely observed if INDERAL (propranolol HCI) is administered. The added 
catecholamine-blocking action may produce an excessive reduction of resting sympathetic 
nervous activity which may result in hypotension, marked bradycardia, vertigo, syncopal 
attacks, or orthostatic hypotension. 

Caution should be exercised when patients receiving a beta blocker are administered a 
calcium-channel-blocking drug, especially intravenous ver amil, for both agents may de- 
press myocardial contractility or atrioventricular conduction. On rare-occasions, the concomi- 
tant intravenous use of a beta blocker and verapamil has resulted in serious edverse reactions, 
especially in patients with severe cardiomyopathy, congestive heart failure, or recent myocar- 
dial infarction. 

Aluminum hydroxide gel greatly reduces intestinal absorption of propranolol 

Ethanol slows the rate of absorption of propranolol 

Phenytoin, phenobarbitone, and rifampin accelerate propranolol clearance. 

Chlorpromazine, when used concomitantly with propranolol, results in increased plasma 


fatigue, lethargy, and vivid dreams appear dose related. 





astrointestinal: Nausea, vomiting, epigastric distress, abdominal cramping, diarrhea, con- 
stipation, mesenteric arteria thrombosis, isch- 
emic colitis. 

Allergic: Pharyngitis anc agranulocytosis, 
erythematous rash, fever combined with ach- 
ing and sore throat, laryngospasm and respira- 
ea! distress. 

espiratory: Bronchospasm 

Hematologic: Agranulocy osis, nonthrombo- A 
cytopenic purpura, thromsocytopenic pur- : 
pura 

Auto-Immune: \n extremely rare instances, 
systemic lupus erythematosus nas been re- 


bradycardia and greater than first-degree 
block; 3) bronchial asthma; 4) congestive heart 
i failure (see WARNINGS) unless the failure is 
s secondary to a tachyarrhythmia treatable with 
‘ INDERAL. 


WARNINGS. CARDIAC FAILURE: Sympa- 

Kad thetic stimulation may be a vital component 
j supporting circulatory function in patients with 

k? congestive heart failure, and its inhibition by 
beta blockade may precipitate more severe 
failure. Although beta blockers should be 
o avoided in overt congestive heart failure, if nec- 
; essary, they can be used with close follow-up in 









60mg 80mg 20mg 160mg 
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ONCE-DAILY 
(PROPRANOLOL HCI) 


LONG ACTING CAPSULES 






ed. 
Miscellaneous: Alopecia, LE-like reactions, 


have not been associated with propranolol. 


patients with a history of failure who are well 

t> compensated and are receiving digitalis and psoriasiform rashes, dry eyes, male impo- 
f; diuretics. Beta-adrenergic blocking agents do not abolish the inotropic action of digitalis om tence, and Peyronie's disease have been reported rarely. Oculomucocutaneous reactions 
heart muscle involving the skin, serous membranes and conjunctivae reported for a beta blocker (practolol) 
È 


le. 

IN PATIENTS WITHOUT A HISTORY OF HEART FAILURE, continued use of beta blockers 
can, in some cases, lead to cardiac failure. Therefore, at the first sign or symptom of heart 
failure, the patient should be digitalized and/or treated with diuretics, and the response 
observed closely, or INDERAL should be discontinued (gradually, if possible). 


DOSAGE AND ADMINISTRATION. |NDERAL LA provides propranolol hydrochloride in a 
sustained-release capsule for administration once daily. If patients are switched from INDERAL 
Tablets to INDERAL LA Capsules, care should be taken to assure that the cesired therapeutic 
effect is maintained. |NDERAL LA should not be considered a simple mg-for-mg substitute for 
INDERAL. INDERAL LA has different kinetics and produces lower blood levels. Retitration may 
be necessary, especially to maintain effectiveness at the end of the 24-hour dosing interval. 

HYPERTENSION — Dosage must be individualized. The usual initial dosage is 80 mg 
INDERAL LA once daily, whether used alone or added to a diuretic. The dosage may be 
increased to 120 mg once daily or higher until adequate blood-pressure control is achieved. 
The usual maintenance dosage is 120 to 160 mg once daily. In some instances a dosage of 640 
mg may be required The time needed for full hypertensive response to a given dosage is 
variable and ma range from a few days to several weeks 

ANGINA PECTORIS — Dosage must be individualized. Starting with 80 mg INDERAL LA 
once daily, dosage should be gradually increased at three- to seven-day in’ervais until optimal 
response is obtained. Although individual patients may respond at any dosage level, the 
average optimal dosage appears to be 160 mg once daily. In angina pecoris, the value and 















IN PATIENTS WITH ANGINA PECTORIS, there have been reports of exacerbation of 
a and, in some cases, myocardial infarction, eee abrupt discontinuance of 
INDERAL therapy. Therefore, when discontinuance of INDERAL is planned, the dosage 
should be gradually reduced over at least a few weeks, and the patient should be 
cautioned against interruption or cessation of therapy without the physician's advice. If 
INDERAL pigs a is interrupted and exacerbation of angina occurs, it usually is advisable 
to reinstitute INDERAL leg and take other measures appropriate for the management 
of unstable angina pectoris. Since coronary artery disease may be unrecognized, it may 
be prudent to follow the above advice in patients considered at risk of having occult 
atherosclerotic heart disease who are given propranolol for other indications 










Nonallergic Eronninepnam (eg, chronic bronchitis, emphysema) PATIENTS 
Es WITH BRONCHOSPASTIC DISEASES SHOULD IN GENERAL NOT RE EIVE BETA 


2 BLOCKERS. INDERAL should be administered with caution since it may block bronchodilation safety of dosage exceeding 320 mg per day have not been established 
i produced by endogenous and exogenous catecholamine stimulation of beta receptors. if treatment is to be discontinued, reduce dosage gradually over a period of a few weeks (see P 
: MAJOR SURGERY: The necessity or desirability of withdrawal of beta-blocking therapy priar WARNINGS) 


to major surgery is controversial. It should be noted, however that the impaired ability of the MIGRAINE — Dosege must be individualized. The initial oral dose is 82 mg INDERAL LA 


heart to respond to reflex adrenergic stimuli may augment the risks of general anesthesia and once daily. The usual effective dose range iS 160-240 mg once daily. The dosage may be 
a surgical procedures. increased gradually to achieve optimal migraine prophylaxis. If a satisfactory response is not 
INDERAL (propranolol HCI), like other beta blockers, is a competitive inhibitor of beta-recep- obtained within four to six weeks after reaching the maximal dose, INDERAL LA therapy should 
tor agonists and its effects can be reversed by administration of such agents, eg, dobutamine be discontinued. It may be advisable to withdraw the drug gradually over a period of several 


i or isoproterenol. However, such patients may be subject to protracted severe hypotension weeks. 
HYPERTROPHIC SUBAORTIC STENOSIS — 80-160 mg INDERAL LA or ce daily. 


Difficulty in starting and maintaining the heartbeat has also been reported with beta Dlockers 
DIABETES AND HYPOGLYCEMIA: Beta blockers should be used with caution in diabetic PEDIATRIC DOSAGE — At this time the data on the use of the drug in this age group are too 
limited to permit adequate directions for use. 


patients if a beta-blocking agent is required. Beta blockers may mask tachycardia occurring 

with hypoglycemia, but other manifestations such as dizziness and sweating may not be *The appearance of these capsules is a registered trademark of Ayerst Laboratories. 

significantly affected. Following insulin-induced hypoglycemia, propranolol may cause a delay 

in the recovery of blood glucose to normal levels. 6537/787 
THYROTOXICOSIS: Beta blockade may mask certain clinical signs of hyperthyroidism. 

Therefore, abrupt withdrawal of propranolol may be followed by an exacerbation of symptoms 

of hyperthyroidism, including thyroid storm. Propranolol may change thyroid function tests, 

increasing T4 and reverse T3, and decreasing T 3. 
IN PATIENTS WITH WOLEF-PARKINSON- HITE SYNDROME, several cases have been 

reported in which, after propranolol, the tachycardia was replaced by a severe bradycardia 

requiring a demand pacemaker. In one case, this resulted after an initial dose of 5 mg 

propranolol. 


e PRECAUTIONS. GENERAL: Propranolol should be used with caution in patients with im- y 


peoe hepatic or renal function. INDERAL (propranolol HCI) is not indicated for the treatment of 
y 
AYERST LABORATORIES 
New York, NY 10017 
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ertensive emergencies. 
i ta-adrenoreceptor blockade can cause reduction of intraocular pressure. Patients shou'd 
b be told that INDERAL may interfere with the glaucoma screening test. Withdrawal may lead taa 
return of increased intraocular pressure. 

CLINICAL LABORATORY TESTS: Elevated blood urea levels in patients with severe heart 
disease, elevated serum transaminase, alkaline phosphatase, lactate dehydrogenase. 


© 1987 Ayerst Laboratories 















Phoenix, Arizona . 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and 


March 6-7-8, 1989 





Bioplastics” 


(NEURO/ORP 700) (Separate Hands-On Sessions) 
An Interdisciplinary Symposium for Neurosurgeons* and Operating Room Personnel 





(Immediately preceding the Barrow Neurological Institute Symposium.) 
co-sponsored by the 
BARROW NEUROLOGICAL INSTITUTE/ 
ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER 
and 
MIDAS REX® INSTITUTE 
Course Directors: Robert F. Spetzler, M.D.; Volker K. H. Sonntag, M.D.; Susan-Mitchell;Ed.D.; Michael Vail, Ph.D. 


“also plastic, ENT, craniofacial and 
maxillofacial surgeons 


SYMPOSIUM FORMAT 





WORKSHOPS: 7:30 a.m. - 1:30 p.m. each day. An 
intensive series of hands-on exercises utilizing 
apprepriate animal bones, skeletal bones, etc.: 


Neurosurgeons—dissection skills for bone- 
work of the cranium and spine, including atten- 
tion to bioplastics and biometals applicable 

to neurosurgery. 


OR Personnel—dissection skills to become 
familiar with the applications of power instru- 
mentation; discussion of and participation in 
prodiem solving, care, and proper maintenance 
of power equipment. 


Join the more than 6,800 enrollees who have com 


CREDITS: C.M.E. Credit Available 


ACCOMMODATIONS: The Registry Resort, 7171 
North Scottsdale Road, Scottsdale, AZ 85253. 
Phone: (602).991-3800. 


ENROLLMENT: Fee (US$): Surgeon $965.00; 
Resident $585.00 (with letter from Department 
Head); RN/ORT/Other $250.00. Make check to 

“Phoenix Midas Rex Symposium.” 


Mail to: Midas Rex Institute, 2929 Race Street, 
Fort Worth, TX 76111. Phone: (800) 433-7639. 


pleted Midas Rex Hands-On Workshops. 






(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 


WEST PALM BEACH 


529 25th Street 


MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


NEUROSURGICAL SYMPOSIA (NEURO 700) 
JANUARY 1989 12-12-14 © 23-24-25 e 30-31-Feb. 1 
FEBRUARY 23-24-25 
MARCH 9-10-11 


WORKSHOPS: The workshops are held each day from 7:00 a.m. 
to 1:00 pm. They will emphasize a series of structured exercises, 
utilizing appropriate animal bones, bioplastics and biometals. 
NEUROSWRGEONS—cissection skills for bonework of the cranium 
anc spine, inciuding ettention to bioplastics and biometals ap- 
plicable to neurosurgery. 
OR PERSONNE! —dissection skills to become familiar with the appli- 
cations ofpower instrumentation; discussion of and participation in 
probiem solving, care, and proper mainte- s 
nance of power equipment. 
AREA ATTRACTIONS: 
SPECTATOR SPORTS—Baseball, Jai Alai, 
Greyhound Racing, Polo, Golf, Tennis, gy 
Sailing. 
PARTICIPANT SPORTS—Golf, tennis, swim- É 
ming, oe racquetball. 
SIGRTSEEWNG—Lion Country Safari, White- % J 
nall (Henry Flagler mansion), Hibel Museum % ; 
of Art, Science Museum, Morikami Museum, S 
Norten Art Gallery, Society of the Four Arts. e 










Also Plastic, ENT, Craniofacial, Maxillofacial, etc. 
APRIL 13-14-15 © 27-28-29 
MAY 8-9-10 © 22-23-24 
JUNE 8-9-10 © 19-20-21 


OR PERSONNEL SYMPOSIA (ORP 700) 
Symposia for OR Personnel only: 
JANUARY 1989 9-10-11 * JUNE 56-7 


SHOPPING—lIn the old world style is Worth Avenue with some of 
the best boutiques in the world and many other malls and stores 
throughout Palm Beach County. 

DINING—There are 2,000 restaurants to choose from in the area 
with many boasting 5 star ratings. 

ENROLLMENT: Fee (USS): Surgeon $965.00; Resident $585.00 
(with letter from Department Head); All gael kirg i Personne! 
(RN/ORT/PA/Other) $250.00. Make check to “Palm Beach Sym- 
posium.” 


i MAIL TO: Midas Rex Institute, 2929 Race Street, Fort Worth, Tokas 
n ae > 


111. 
Phone: 800-433-7639 or 817-831-2604. 


*Join the more than 6,800 enrollees who have completed Midas Rex Hands- 
On Workshops. (3,550 Orthopaedic a E 
Surgeons; 1,350 Neurosurgeons; 1,950 „i tioii “tage 
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THE cory 
GRADUATE 
SCHOOL vinene 


Presents... 


The Biologic Basis of Neurology and Psychiatry 
A Review for Board Candidates and Established Practitioners 


February 20 — 24, 1989 








FE Re Se) OO | Se 


John R. Hughes, M.D., Ph.D., Course Coordinator 


An intensive and authoritative 42-hour review of the sciences u 
Neurosurgery. It’s an ideal way to supp 


scientific thinking. 


lement your personal s 


The course features an outstanding faculty of experts drawn from eight medical 


Basic Neurophysiology e Neurochemistry e Neuroimmunology e N 


scheduled for questions and answers. A comprehensive course syllabus is provide 





The Review 


nderlying the clinical problems in Neurology, Psychiatry, and 
tudy for the written Boards or to update yourself on current 


schools across the United States. Time is 
d to all registrants. Enrollment is limited. 





europathology: General Aspects and Recent Advances e 


Neuropharmacology e Neuroimaging e Vascular Anatomy of Brain e Thalamus and Hypothalamus Anatomy e Neurophysiology 


of Spinal Cord e Anatomy of Reticu 


lar Formation and Physiology of 


Sleep e Anatomy and Physiology of Limbic System. e Basic 


Neurovestibular and Neurootological Functions e Basic Neuroophthalmology e Neurourology e Pain: Neuroanatomy, 


Neurophysiology, and Neuropharmacology e Physiologic Basis of Epilepsy 


e Anatomy, Physiology, and Pharmacclogy of 


Movement Disorders e Neuromuscular Diseases e Cerebrovascular Disease: Pathophysiology and Clinical Manifestations e 


Cortical Localization of Function e Distinctive EEG Patterns e 
Neurovirology e Slow Viral Infections of Nervous System ə Inborn Errors o 
System; Storage Diseases of Nervous System 










Pain Fellowship 


The Pain Service in the Department 
of Neurology at Memorial Sloan- 
Kettering Cancer Center is seeking 
a Board-eligible / Board-certified 
neurologist for a pain fellowship. 
This is a one or two year position 
which offers comprehensive train- 
ing in pain evaluation and treat- 
ment with a strong emphasis on 
cancer pain. Fellows will partici- 
pate in clinical investigations of 
neuro-oncologic pain syndromes 
and the pharmacology of opioid 
analgesics. Laboratory research 
opportunities directed at the 
mechanisms of opiate action and 
the molecular pharmacology of opi- 
ate receptors are also available. 
Please contact Kathleen M. Foley, 
M.D., Department of Neurology, 
Memorial Sloan-Kettering Cancer 
Center, 1275 York Avenue, New 
York, New York 10021. 














For complete information, call toll-free anytime 


800-621-4651 
In Illinois, call 800-621-4649 


Or write to us at 707 South Wood Street, Chicago, IL 60612 


NEUROLOGIST BC/BE 


Growing, progressive, expanding, pri- 
vate, seven (7) man neurology/ 
neurosurgical group offers outstanding 
opportunity leading to full partnership. 
Opportunity for faculty appointment 
available. Fully equipped office with 
extensive diagnostic capability—MRI, 
CT, EEG, EMG, ultrasound, evoked 
potentials, 24 hour EEG, x-ray. Lo- 
cated in metropolitan New York sub- 
urb near Manhattan and close by 
ocean resorts. Apply with CV to: 


$. Kulick, M.D. 
CONCORD NEUROLOGICAL 
1099 Targee St. 

Staten Island, NY 10304 














Brain Death « Evoked Potentials e General Aspects of 
f Metabolism; Small Molecular Diseases of Nervous 













IMMEDIATE OPENING 
FOR A 
GENERAL NEUROLOGIST 







Private practice opportunity available 
immediately in East Tennessee with a 
well established neurologic practice. 
University appointment also available 
if desired. Candidate should be BE/BC 
with competence in EEG, EMG and 
evoked potentials. Compensation indi- 
vidually negotiable. Excellent benefits 
also included. There is a wide variety 
of recreational facilities available in 
the area. Please submit CV to: 


East Tennessee Neurology Clinic 
Suite 501, 

Baptist Professional Building 

Knoxville, Tennessee 37920 
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Transderm s Scop sl shud not be used i in children. Use with © 
-= special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing f 
CNS effects. Dryness of the mouth occurs 
-in about two thirds of people. Please 
see Prescribing Information on L 
next page before 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scōp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scōp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scép should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scdp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scdp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly-advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they expen- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meciizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scdp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scdp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, whicn 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptems including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scdp system. These symptoms have 
occurred most often in patients whc have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Sc6p disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washec thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc shauld be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription, 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Cerp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


Cod B-A 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scép* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N etal: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scōp, compared to 50% with Dramamine" 
(P>0.05). 
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Good People. Good Mecicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking a 
board certified/eligible neurologist 
for our Raleigh Medical Offices for. 
1989. Competitive salary/benefits 
including malpractice, retirement 
and shareholder opportunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coordinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 


NEUROLOGIST 
ELECTROMYOGRAPHER 


Well estabished growth oriented 
three physician neurologic practice 
in the Southeast with position 
available immediately for BE/BC 
neurologist with neuromuscular and 
EMG subspecialty training. Beauti- 
ful university setting near the 
mountains with wide cultural and 
recreational activities available. 
Compensation negotiable and ex- 
cellent benefits included. Please 
submit CV with references to: 


East Tennessee Neurology Clinic 
Suite 501, 
Baptist Professional Bldg. 
Knoxville, Tennessee 37920 





NEUROLOGY 


RESIDENTS’ 


EPILEPSY RESEARCH 
WAY COMPETITION 








A Special Program to Honor 
Outstanding Young Researchers 


Competition open to neurology residents and fellows in graduate education 
Programs in the United States who have completed neurology residencies 
within the past two years. 


Open to Laboratory and Clinical Research 


This competition is open to research on any topic related to epilepsy, e.g., 


« Electrophysiology « Neurotransmitters, "Drug therapy 
" Animal seizure models neuromodulators, "Compliance 
"Brain biochemistry receptors "Social issues related 


" Neuropharmacology "Epidemiology to epilepsy 


Distinguished Panel of Judges 
Submitted papers will be reviewed by a panel of noted epileptologists: 


B.J. Wilder, M.D., Chairman, Gainesville, Florida 

Antonio V. Delgado-Escueta, M.D., Los Angeles, California 
James A. Ferrendelli, M.D., St. Louis, Missouri 

J. Kiffin Penry, M.D., Winston-Salem, North Carolina 


Awards 


Research will be judged for its innovativeness and its contribution to the 
understanding of epilepsy. Three entrants selected as winners of the 
competition will receive expenses for transportation and hotel 

t accommodations to attend the 1989 American Academy of Neurology 
meeting in Chicago, Illinois, and an honorarium of $500. 


Entry/Registration 


Entrants should submit: an 8- to 12-page scientific paper reviewing research 
and results, an abstract of no more than 150 words, and a letter of 
recommendation from the research advisor. Submission deadline: 
December 15, 1988. 


Participation in the Epilepsy Research Competition sponsored by Abbott 

Laboratories does not preclude an entrant’s research from also being 

considered by the Academy's Scientific Issues Committee for presentation at 
hy Pat the Academy or publication. 


Supportec by for more information and specifications for submitting a paper to the Research 
an educational grant Competition, call Susan-Dana Seiger at 1-215-664-5550, between 9:00 am- 
from Abbott Laboratories. 5:00 pm (Eastern Time). 8063864 
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Letters to the Editor 





Post-Lumbar Puncture Cephalgia 


To the Editor.—The letter to the edi- 
tor by Morrow et al' describing their 
failure to prevent post-lumbar punc- 
ture headache (PLPHA) utilizing the 
oblique approach to lumbar puncture 
(LP) is well deserving of criticism. It 
is the experience in the anesthesia 
literature that the incidence of 
PLPHA is directly proportional to the 
gauge of the needle used as well as the 
number of attempts necessary to 
puncture the dura.’ In their letter, 
they did not address the caliber of 
needle used, and utilized “adequately 
trained residents and interns.” 
Utilizing a 22-gauge needle, the 
incidence of PLPHA ranges between 
2% and 9%,? the greater incidence 
found among females, and decreasing 
in incidence with age. This incidence 
is significantly less than the 36% 
described by Morrow and coworkers. 
Utilizing a 25-gauge needle, the inci- 
dence of PLPHA is decreased even 
further when compared with the 22- 
gauge needle. Without reporting the 
needle gauge, the reported incidence 
of PLPHA is without meaning. 
Further, “well-trained intern” in 
my experience, is a non sequitur. I 
have personally performed over 5000 
epidural and lumbar punctures, and | 
do not feel that I was “well trained” 
until I had 1000 punctures “under my 
belt.” It is the experience of my 
department that the incidence of 
PLPHA should be well under 7%; all 
LPs are performed by well-seasoned, 
board certified anesthesiologists, and 
post-LP follow-up is compulsively 
performed. It is difficult to compare 
the reported incidence of a group of 
“well-trained residents and interns” 
to the results experienced by a larger, 
more experienced medical communi- 
ty. 
It bears further comment that their 
patients were allowed to suffer for “a 
median duration” of six to seven days. 
It makes a great deal of sense to 
consider epidural blood patch to treat 
this complication when it occurs. The 
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headache is “cured” within minutes, 
with a success rate of 95%. This tech- 
nique has been around for years’ and 
is used with great success (and 
improved public relations). Dr Mor- 
row and his group would do well to 
consider this technique.2* Why allow 
patients to suffer when treatment is 


safe, easy, and available? 
Davip S. KLEIN, MD 
Department of Anesthesiology 
King’s Daughter’s Hospital 
Staunton, VA 24401 


1. Morrow JI, McAuley A, Patterson VH: Fail- 
ure of oblique needle msertion to prevent post- 
lumbar puncture headache. Arch Neurol 
1987;44:795. 

2. Moore DC: Regional Block. Springfield, Ill, 
Charles C Thomas Publisher, 1979, pp 356-358. 

3. Glass PM, Kennedy WF Jr: Headache fol- 
lowing subarachnoid puncture: Treatment with 
epidural blood patch. JAMA 1972;219:203. 

4. Patt RB: Postdural postural headache. Hosp 
Physician, July 1986, pp 29-30. 

5. Philip BK: Treatment of postdural puncture 
headache with epidural saline and epidural blood 
patch. Anesth Rev 1983;10:2426. 


Tangles of Ependyma-Choroid 
Plexus Contain B-Amyloid Protein 
Epitopes and Represent a New 
Form of Amyloid Fiber 


To the Editor.—Biondi ring tangles 
(BRTs) (pseudotangles) of the ependy- 
mal and choroid plexus epithelia of 
the aging brain, originally described 
by del Rio Hortega' and Biondi,’ 
appear as serpentine, curled, or annu- 
lar profiles (Fig 1) with silver impreg- 
nation and thioflavine S stains.’ They 
also exhibit birefringence with Congo 
red stain‘ and increase in number 
with age. The above light microscopic 
characteristics resemble those of the 
neurofibrillary tangles and of senile 
plaque amyloid fibers of normal aging 
brains and brains of patients with 
Alzheimer’s disease. Our ultrastruc- 
tural study of BRTs has revealed that 
they are composed of tightly packed 
bundles of long, straight, 10-nm (in 
diameter) intracellular filaments (Fig 
2), assuming parallel arrangements 
for a long distance. This configuration 
is different from the 20-nm (in diame- 


ter) paired helical intracellular fila- 
ments reported in aging choroid epi- 
thelium by Eriksson and Wester- 
mark.’ The BRT fibers differ also 
from those of cerebrovascular and 
plaque amyloid, which are composed 
of short bundles of 10-nm (in diame- 
ter) fibers oriented in all directions.‘ 





Fig 1.—Thioflavine S staining of Biondi ring 


tangle in ependymal cell of 100-year-old 
human brain (X2300). 
Dw s? Dy P ISLETS ae 
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Fig 2.—Electron micrograph of Biondi ring 
tangle (pseudotangle) in ependymal cell of 
76-year-old human brain showing presence of 
tightly packed bundle of intracellular 8- to 
1 1-nm (in diameter) filaments near nucleus (N) 
(X39 100). 
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Fig 3 —Intense inatinedoroxidanc staining of 


Biondi ring tangle in choroid plexus of 50- 
year-old human brain treated with monoclonal 
antibody (4G8) to B-amyloid protein 
(X2300). 


To clarify the protein identity of this 
peculiar filamentous structure of the 
aging brain, we investigated its 
immunologic reactivity to various 
menoclonal and polyclonal antibodies. 
We found that BRTs were strongly 
reactive (Fig 3) to the B-amyloid pro- 
tem antibody,’ but immunologically 
negative to keratin, vimentin, desmin, 
glial fibrillary acidic protein, actin, 
neurofilament, ubiquitin,’ tau protein, 
and paired helical filament anti- 
bodies.” As observed in plaque 
amyloid fibers,” prolonged (five- to 
six-hour) formic acid pretreatment 
further enhanced and intensified 
amyloid reactivity of the BRT (Fig 3). 
This is the first demonstration that 
BRTs contain a B-amyloid protein 
that forms fibers that are morpholog- 
ically different from those of neuritic 
(senile) plaque and congophilic angio- 
pathy amyloid. 

G. Y. Wen, PhD 

R. D. RuDELLI, MD 

K. 5. Kim, PhD 

H. M. WIsNIEwsk1, MD, PhD 

New York State Institute for 

Basic Research in 
evelopmental Disabilities 
Sta en Island, NY 10314 


1. del Rio: Hortega P Noticia de un nuevo y 
facil metodapara la coloracion de la neuroglia y 
del tejido conjuntivo. Trab Lab Invest Biol Univ 
Madr 1918.15:367-378. 

2. Biondi G: Zur Histopathologie des mensch- 
lichen Plexus chorioideus und des Ependyms. 
Arch Psychiatr Nervenkr 1934:101:666-728. 

3. Sehwartz P: Amyloidosis: Cause and Mani- 

JSestation of Senile Deterioration. Springfield, Ill, 
Charles C Thomas Publisher, 1970, pp 35-54. 

4. Divry P: De la nature des formations argen- 
tophiles des plexus choroides. Acta Neurol Belg 
1955;55:282-283. 

5. Eriksson L, Westermark P: Intracellular 
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neurofibrillary tangle-like aggregation: A con- 
stantly present amyloid alteration in the aging 
choroid plexus. Am J Pathol 1986;125:124-129. 

6. Merz PA, Somerville RA, Wisniewski HM: 
Abnormal fibrils in scrapie and senile dementia 
of Alzheimer type, in Court LA (ed): Virus non 
Conventionnels et Affections du Systeme Ner- 
veux Central. New York, Masson Publishers USA 
Inc, 1983, pp 259-281. 

T. Kim KS, Miller D, Chen CM, et al: Produc- 
tion and characterization of monoclonal anti- 
bodies reactive to synthetic cerebrovascular 
amyloid peptide. Newrosci Res Commun, 1988; 
2:121-130. 

8. Perry G, Friedman R, Shaw G, et al: Ubiq- 
uitin is detected in neurofibrillary tangles and 
senile plaque neurites of Alzheimer disease 
brain. Proc Natl Acad Sci USA 1987;84:3033- 
3036. 

9. Grundke-Iqbal I, Iqbal K, Tung YC, et al: 
Abnormal phosphorylation of the microtubule- 
associated protein tau in Alzheimer cytoskeletal 
pathology. Proc Natl Acad Sci USA 1986;83:4913- 
4917. 

10. Kitamoto T, Ogomori K, Tateishei J, et al: 
Formic acid pretreatment enhances immuno- 
staining of cerebral and systemic amyloids. Lab 
Invest 1987;57:230-236. 


Disorientation to Place 


To the Editor.—Orientation to person, 
place, and time is a traditional line of 
inquiry on the routine mental status 
examination; an impaired response is 
commonly attributed to a generalized 
encephalopathy of metabolic, toxic, 
nutritional, infectious, or degenera- 
tive origin. However, Fisher! de- 
scribed six patients in whom acute 
disorientation only to place was asso- 
ciated with focal ischemia to the non- 
dominant cerebral hemisphere. This 
observation has practical conse- 
quences, as we recently cared for a 
patient whose disorientation to place 
signaled the presence of a surgically 
correctable stenosis of the right inter- 
nal carotid artery. 


Report of a Case.—A 68-year-old right- 
handed diabetic, hypertensive woman was 
admitted with left homonymous hemiano- 
pia. She had been followed up for a right 
carotid bruit and had previously under- 
gone transmetatarsal amputation for gan- 
grenous ulcers of the right toes. Twelve 
days before admission she developed a 
throbbing headache and difficulty with 
reading, identifying her relatives by their 
facial appearances, and appreciating 
oncoming vehicles while driving. In addi- 
tion to the hemianopia, initial neurologic 
examination showed diminished memory 
for visually presented objects, simultagno- 
sia, and slow and clumsy movements of the 
left hand with inconsistent extinction to 
simultaneous stimulation. On the second 
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night after admission she stated that she 
was in a private home in Grafton (a town 
located ten miles from the hospital) and 
had seen a black cat. She was undistressed 
and knew the correct date and approxi- 
mate time of day. The next morning she 
was alert, attentive, and conversant, but 
claimed to be in a restaurant. She correctly 
identified hospital paraphernalia and per- 
sonnel and therefore deduced that the res- 
taurant was an unusual one. Her vital 
signs and examination were unchanged, 
and she was fully oriented to date and 
time. Within an hour she suddenly became 
somnolent with a left hemiparesis; intra- 
venous heparin was begun, and the weak- 
ness resolved after a few hours. At this 
point she correctly identified the hospital 
and its location but proclaimed that she 
had been in a restaurant earlier that morn- 
ing. Serum and cerebrospinal fluid values 
were unremarkable, an electroencephalo- 
gram showed diffuse right hemispheric 
slow waves, and a computed tomographic 
scan disclosed some ill-defined low densi- 
ties in the right temporo-occipital and 
subcortical frontal areas. Carotid angiog- 
raphy disclosed atheromatous plaque in 
the proximal segment of the right internal 
carotid artery, with a residual lumen esti- 
mated at 1 to 1.5 mm. She had one more 
episode of isolated disorientation to place 
before right-sided carotid endarterectomy 
was successfully performed. One month 
later she had no visual complaints, and a 
field cut was demonstrable only to simul- 
taneous stimulation. 


Comment.—Although the patient’s 
hemianopia had remained stable for 
12 days from onset to hospital admis- 
sion, her fluctuating disorientation to 
place was the first warning that ische- 
mia of the right cerebral hemisphere 
was incomplete and that the responsi- 
ble vascular process was unstable. Of 
note, two of Fisher’s' patients had 
occlusions of the right internal carot- 
id artery. Selective disorientation to 
place sparing orientation to time is an 
unusual maniféstation of diffuse 
encephalopathy and should stimulate 
prompt diagnostic evaluation of non- 
dominant cerebral hemisphere func- 
tion. 

KATHLEEN KIRCHMEIER, MD 

Nora LEE, MD 

WILLIAM J. SCHWARTZ, MD 

Department of Neurology 

University of Massachusetts 
Medical School 

55 Lake Ave N 

Worcester, MA 01655 


1. Fisher CM: Disorientation for place. Arch 
Neurol 1982;39:33-36. 
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PARK CITY, UTAH 


MARCH 1-2-3, 1989 


“Modern Dissection Techniques of Bone, 


Biometals, Bioceramics, an 


Bioplastics” 


A Neurosurgical Symposium/Hands-On Workshop (Neuro 700)* 


co-sponsored by the 


Department of Neurosu 
UNIVERSITY OF CINCINNATI 
MEDICAL CENTER 


in affiliation with 
GOOD SAMARITAN HOSPITAL 
CHRIST HOSPITAL 


MAYFIELD NEUROLOGICAL 
bit en 
an 


MIDAS REX® INSTITUTE 


WORKSHOP: The Midas Rex Hands-On Workshop will be held 
each day from 7:00 a.m. to 1:00 p.m. The workshop will emphasize a 
series of hands-on exercises, utilizing appropriate animal bones, 
skeletal bones, bioplastics and biometals for dissection in the 
cranium and spine. Methy!methacrylate and biometals as they 
relate to neurosurgery will also be considered. Distinguished guest 
lecturers will make presentations and video tapes will be available. 


ACCOMMODATIONS: Resort Center Lodge & Inn, 1415 
Lowell Avenue, Park City, Utah 84060. Phone: 800-824-5331. 


Course Directors: 

John M. Tew, Jr., M.D. 
Thomas J. Berger, M.D. 
Susan Mitchell, Ed.D. 
James Dukelow, Ph.D. 


Also, Plastic, ENT, Craniofacial and Maxillofacial surgeons. 


SYMPOSIUM FORMAT 


CREDIT: C.M.E. Credit Available. 


ENROLLMENT: Fee (US$): Surgeon $965.00; Resident $585.00 
(with letter from Department Head): All Operating Room Personnel 
(RN/ORT/PA/Other) $250.00. Make check to “Park City Midas Rex 
Symposium.” 
MAIL TO: Midas Rex Institute, 2929 Race Street, Fort Worth, 
Texas 76111. 


Ptione: 800-433-7639 or 817-831-2604. 


*There will be a simultaneous Orthopaedic Symposium (Ortho 700) at the same time in a separate room. 


Hospitality and some lectures will be combined. 


Join the more than 6,800 enrollees who have completed Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel). 
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NEUROSURGICAL SYMPOSIA (NEURO 700) 


Also Plastic, ENT, Cranicfacial, Maxillofacial, etc. 


JANUARY 1989 12-13-14 © 23-24-25 e 
30-31-Feb. 1 

FEBRUARY 6-7-8 e 13-14-15 © 27-28-Mar. 1 
MARCH 6-7-8 

APRIL 10-11-12 © 24-25-26 

MAY 4-5-6 ¢ 15-16-17 
JUNE 8-9-10 © 26-27-28 


OR PERSONNEL SYMPOSIA (ORP 700) 
Symposia for OR Personnel only: 
MARCH 1989 20-21-22 e APRIL 17-18-19 


WORKSHOPS: The workshops are held each day from 2 
7:00 a.m. to 1:00 p.m. They will emphasize a series of struc- 
tured exercises, utilizing appropriate animal bones, skeletal 


bones, bioplastics and biometals. 4 





















































NEUROSURGEONS—dissection skills for bonework of the 
cranium and spine, including attention to bioplastics and 
biometals applicable to neurosurgery. 


OR PERSONNEL—dissection skills =- 
to become familiar with the applica- Æ 

tions of power instrumentation; dis- £ 
cussion of and participation in prob- 
lem solving, care, and proper main- 
tenance of power equipment. 
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115 E. 61st Street (between Park and Lexington) 
“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 









































MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 





AREA ATTRACTIONS: 


SIGHTSEEING—Bronx Zoo, Brooklyn Botanic Garden, Coney 
Island, Empire State Building, New York Aquarium, Staten 
Island Zoo, United Nations. 


ART—American Museum of Natural History, Bronx Museum 
of the Arts, Brooklyn Museum, Solomon R. Guggenheim 
Museum, Metropolitan Museum of Art, Museum of Modern 


MUSIC, DANCE AND THEATER—Camegie Hall, Lincoln 
Center, Lehman Center for Performing Arts, Metropolitan 
Opera, and a wide variety of Broadway and off Broadway 
plays in tne evenings. 


SPORTS—Baseball, football, basketball, hockey. boxing, etc. 
in season. 


ENROLLMENT: Fee (USS): Surgeon $965.00; Resident 
00 (with letter from Department Head); All Operating 
Room Personnel (RN/ORT/PA/Other) $250.00. Make check to 
“New York City Symposium.” 


MAIL TO: Midas Rex Institute, 2929 Race Street, Fort 
Worth, Texas 76111. 


Phone: 800-433-7639 or 817-831-2604. 
— *Join the more than 6,800 
enrollees who have completed 
Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic rie oe 
1,350 Neurosurgeons; 1, OR 
Personnel) 
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The ‘Herald Hemiparesis’ of Basilar Artery Occlusion 


C. Miller Fisher, MD 


® In thrombosis of the basilar artery, 
not infrequently a hemiparesis is present 
at an early stage, when brain-stem signs 
may be absent or few, slight or equivocal. 
lt is natural to suspect that such a hemi- 
paresis signifies localization in a cerebral 
hemisphere, but unexpectedly in a few 
hours bilateral hemiplegia appears asso- 
ciated with coma or a locked-in syn- 
drome, indicating basilar artery occlu- 
sion. | wouid term this disarming hemipar- 
esis the “herald hemiparesis” of basilar 
artery occlusion. If the true nature of the 
condition is recognized early, the use of 
heparin and other measures may forestall 
disaster. | 

(Arch Neurol 1988;45:1301-1303) 


[2 cerebrevascular disease, one of the 

cernerstones of clinical localization 
and diagnosis is the bilaterality of 
signs and symptoms in ischemic insult 
in the vertebrobasilar territory, thus 
Cistinguishing it from the unilateral 
Ceficit of internal carotid and middle 
cerebral artery occlusion. Somewhat 
at odds with this dictum is the fact 
that hemiparesis may be a prominent 
feature of several syndromes result- 
ing from ocelusion in the vertebroba- 
silar system: (1) pure motor hemipar- 
esis, (2) ataxic hemiparesis, (3) dysar- 
thria-clumsy hand syndrome, (4) 
proximal eeclusion of the posterior 
cerebral artery with involvement of 
the cerebral peduncle, (5) thalamocap- 
sular lacune due to retropeduncular 
pesterior cerebral artery branch 
occlusion, (6) the pseudoparalysis of 
profound sensory loss due to involve- 
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ment of the sensory nucleus of the 
thalamus, (7) ipsilateral hemiplegia in 
the lateral medullary syndrome, and 
(8) pyramidal hemiparesis. 

In the present article, the focus is 
not on these, but on still another type 
of brain-stem hemiparesis, namely, 
that which occurs not infrequently in 
the first few hours of impending basi- 
lar artery occlusion. The hemiparesis, 
which may be mild and apparently 
benign when the patient is first seen 
in the emergency department, proves 
to be the temporary pause of a stroke- 
in-evolution, and in the following six 
to 12 hours, the full syndrome of basi- 
lar artery thrombosis develops, lead- 
ing to bilateral paralysis of the face, 
arms, and legs, associated with coma 
or the locked-in syndrome. Presum- 
ably the growing thrombus blocks the 
orifices of the paramedian basilar 
branches first on one side of the pons 
and several hours later on the other 
side. The practical importance of 
drawing attention to this clinical 
event is the prospect that early recog- 
nition and therapy in the form of 
intravenous heparin, pressor agents, 
and hemodilution might forestall a 
major stroke, which is usually irre- 
versible. I would term the early hemi- 
paresis, which is the forerunner of 
disaster to come, the “herald hemi- 
paresis.” 


DIAGNOSIS AND 
MANAGEMENT 


In the absence or scarcity of accom- 
panying brain-stem signs, the herald 
hemiparesis affecting face, arm, and 
leg naturally suggests that the vascu- 
lar lesion lies in the cerebral hemi- 
sphere rather than in the brain stem, 
a clinical decision that may call for 
the withholding of heparin therapy 
while the patient is kept under obser- 


vation, and a computed tomographic 
(CT) scan and noninvasive carotid 
tests are planned to establish the 
nature of the stroke with greater cer- 
tainty. When paresthesias of the 
involved limbs are present, middle 
cerebral localization is further sup- 
ported. In the case of a right hemipar- 
esis, the associated dysarthria is espe- 
cially severe, at times approaching 
mutism, which again may erroneously 
point to involvement of the motor 
speech area of the dominant hemi- 
sphere. 

Once forewarned of the existence of 
this precarious situation, it is likely 
that by attending to minor accompa- 
nying brain-stem signs, a high degree 
of suspicion will be aroused, and the 
correct interpretation will be made. 
The occurrence of prodromal tran- 
sient ischemic attacks of vertigo, diz- 
ziness, diplopia, or hemiplegia, some- 
times on alternating sides, in the pre- 7 


t 


vious days or weeks weuld strongly 
favor vertebrobasilar ischemia. Dys- 
arthria may be unduly severe, and it 
must be emphasized that a right 
hemiplegia of pontine origin may 
reduce the patient’s speech to an unin- 
telligible “growl.” Further signs sug- 
gesting a brain-stem localization 
include transient diplopia, extensor 
plantar responses bilaterally, hori- 
zontal nystagmus, slight cerebellar 
dysmetria in the contralateral arm 
and leg, weakness of the tongue, 
undue imbalance when the patient 
tries to sit up or stand, or a transient 
sensation of blockage of the ear 
canals. At the onset of the stroke, the 
patient if sitting or standing may 
have “slumped” more than expected 
in a middle cerebral hemiparesis. If 
feasible, the patient should be gotten 
out of bed, looking for evidence of this 
general weakness. The presence of 
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occipital headache is another clue. 
When these manifestations are few 
and equivocal or slight, as they usual- 
ly are, they are liable to be overlooked 
or, when a hemispheric stroke is envi- 
sioned, explained away as an inability 
of the patient to cooperate fully or, 
not infrequently, the residuum of an 
old stroke. 

Before heparin is administered, a 
CT scan is desirable to rule out an 
intracerebral hemorrhage, but if this 
is long delayed, the stroke process will 
advance. If the blood pressure is nor- 
mal, hemorrhage is an unlikely cause 
of hemiparesis, but in basilar artery 
occlusion, the patient frequently has 
high blood pressure, or temporary 
high blood pressure may be produced 
by brain-stem ischemia. Thus, there is 
a therapeutic dilemma, and some- 
times the calculated risk of using hep- 
arin on only clinical grounds must be 
taken. The objection might be raised 
that the administration of heparin 
carries its own risk and has not been 
proved to be efficacious in basilar 
artery thrombosis. It is the impres- 
sion of the Stroke Service at the Mas- 
sachusetts General Hospital, Boston, 
that it is an effective therapy. While 
on the subject of therapy, two unusual 
cases might be mentioned in which 
patients with a full syndrome of basi- 
lar artery thrombosis—totally para- 
lyzed, comatose, and literally given up 
as beyond help—were restored when a 
medical student and I held the 
patients upside down with their heads 
on the floor and their feet high in the 
air. At the same time a bolus of 
heparin was given intravenously, and 
in approximately ten minutes the 
patients “came to” and both went on 
to good recovery, one as the vice pres- 
ident of a bank and the other as a 
house painter. 


REPORT OF CASES 


CasE 1.—A healthy man, aged 39 years, 
was suddenly seized with a severe left 
occipital pain associated with buzzing in 
the left ear, and in a few minutes speech 
was slurred, and right arm was numb, and 
the right leg was weak. Fifteen minutes 
later in the emergency department, the 
right side of the face, right arm, and right 
leg were weak. There was a gaze preference 
to the right, and the patient was nause- 
ated. Speech was severely slurred, but the 
patient could be understood, and he fol- 
lowed commands. The right plantar 
response was extensor, the left was flexor. 
The blood pressure was 130/80 mm Hg. 
There was no history of hypertension or 
diabetes. Two and one-half hours from the 
onset, there was almost complete paralysis 
of the right side, and one examiner found 
questionably diminished sensation in the 
left arm and left leg. There was fine 
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twitching of the left arm muscles. A lum- 
bar puncture was traumatic and yielded 
bloody cerebrospinal fluid. A CT scan 
showed questionable swelling of the left 
cerebral hemisphere. Six hours from the 
onset, the right limbs showed spontaneous 
extensor posturing, the left arm and leg 
showed fluctuating weakness, and the 
patient cried when his wife’s name was 
mentioned. Fourteen hours from the onset, 
the extensor pesturing was bilateral. An 
angiogram showed complete occlusien of 
the midportion of the basilar artery. The 
patient survived in an almost totally para- 
lyzed state. 


The examiners were inclined to the 
diagnosis of a left hemispheric stroke, 
and the CT scan was consistent with 
this. A puzzling feature was the 
absence of dysphasia. The traumatic 
lumbar puncture confused the issue. 
Points in favor of a basilar artery 
brain-stem deficit were a right pure 
motor hemiparesis with severe dysar- 
thria, right gaze preference, twitching 
of the muscles of the left arm, and an 
occipital headache. 


CASE 2.—A man, aged 23 years, who had 
used cocaine in the previous 12 hours, was 
playing baseball when he suddenly devel- 
oped a severe right parietal headache and 
experienced dizziness, diplopia, and numb- 
ness of the right side of the face and of the 
right arm. He slept overnight, and the next 
day the symptoms were still present, and, 
in addition, speech was slurred, and the 
numbness had extended to the right leg. 
He was admitted to a hospital, where 
examination showed nystagmus, slurred 
speech, and a right extensor plantar 
response. The eyes did not move conjugate- 
ly. His headache had subsided. The blood 
pressure was 110/80 mm Hg. The cerebro- 
spinal fluid was normal, as was a CT scan 
of the brain. A brain-stem localization was 
suspected. 

On the second day in the hospital, the 
patient suddenly developed a complete 
right hemiplegia and became mute, the 
episode lasting 45 minutes. One and one- 
half hours later, the right hemiplegia and 
mutism recurred and persisted. Each eye 
failed to adduct. The interpretation now 
was that a left hemispheric stroke had 
been added to the picture. Two hours later, 
examination disclosed severe right facial 
weakness, total paralysis of the right 
upper extremity, and severe weakness of 
the right lewer extremity. The affected- 
limbs were flaccid. The patient made low- 
pitched guttural sounds. Sensation was 
essentially normal. The patient understood 
spoken and written commands. Eye move- 
ment was approximately full in all direc- 
tions. The right plantar response was 
extensor, the left flexor. The left arm 
adducted or elevated at the shoulder inter- 
mittently, resembling a large-amplitude 
myoclonic jerk. These jerks occurred about 
ten times in 30 minutes. The occurrence of 
the right hemiplegia and mutism were 
impressive, and the diagnosis of left carot- 
id occlusion was favored. The patient was 


transferred to the emergency department 
of the Massachusetts General Hospital, 
where a diagnosis of brain-st2m stroke was 
made and heparin administered. There 
was no further progression, and an angio- 
gram showed complete occlusion of the 
midportion of the basilar artery. 


As already mentioned, the presence 
of a right hemiplegia and mutism was 
so striking that a second stroke in a 
carotid system was envisioned. In this 
case, the patient had had a severe 
right parietal headache and one 45- 
minute transient ischemic attack. The 
hemiplegia was of the pure motor 
type, and there was myoclonic jerking 
at the left shoulder, suggesting ische- 
mia involving the corresponding corti- 
cospinal tract. 


Cask 3.—A hypertensive man, aged 54 
years, had for nine years been subject to 
seizures that followed a motor vehicle acci- 
dent. Four years before admission to the 
hospital, he fainted and was found to have 
weakness of the right arm and leg, which 
improved in three days. A seizure was 
suspected. Two years before admission, he 
suddenly developed slurred speech, along 
with weakness and numbness of the left 
arm and leg. A CT scan showed a question- 
able low-density area in the right internal 
capsule. For one week before admission, 
the patient staggered at kis place of work 
but was able to carry on. On the day of 
admission, he had an episode of numbness 
of the left arm and left leg, inability to 
swallow, and staggering to the left. By the 
time he arrived in the emergency depart- 
ment, the symptoms had eleared. The next 
day, a similar episode occurred, but again 
it had cleared within a few minutes, and 
examination showed only some imbalance 
of gait. He then choked on some fluid, 
became cyanotic, and required intubation 
for three hours. Results of neurologic 
examination were then normal, and his 
mind was clear. The blood pressure was 
230/140 mm Hg, and an antihypertensive 
medication was administered to lower the 
blood pressure to 180 mm Hg systolic. In 
the early evening, he seemed sleepy and 
was noted to have some weakness of the 
left side of the face, left arm, and left leg. 
On conjugate eye movement, the right eye 
appeared not to abduct fully. One hour 
later, the right arm was weak, and the only 
eye movement was abduction of the left 
eye. He then developed bilateral extensor 
posturing associated with a locked-in syn- 
drome. Heparin was administered intrave- 
nously. 


In this case, the history of head 
injury, seizures, and old right and left 
minor hemipareses complicated the 
interpretation. The occurrence of 
inability to swallow was consistent 
with bilateral ischemic insults, one 
old and one recent. The first hint of 
brain-stem localization was failure of 
the right eye to abduct fully. 


Case 4.—A hypertensive man, aged 80 
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years, awakened one morning with mark- 
edly slurred speech and a left hemiparesis. 
He was unable to get out of bed. There was 
no headache, dizziness, diplopia, or numb- 
ness. Examination in the emergency 
department ten hours later disclosed a 
pure moter hemiparesis, involving the left 
side of the face, left arm, and left leg, 
associatec with some ataxia of the left arm 
and leg The left plantar response was 
extensor. Hye movements were full with- 
out mystagmus, and there was no sensory 
deñcit. The dysarthria was severe, and at 
times thepatient could not be understood. 
Whea the patient was stood up, he fell 
helpiessty to the left and backward. The 
museéles:of the limbs were undergoing con- 
stan’ faseiculatory twitches of undeter- 
mined nature: The blood pressure was 220/ 
11) mm Hg, and the patient was given 
antifypertensive medication. Seven hours 
later. the patient was found in a deep 
coma, with easily elicited bilateral exten- 
sor posturing. The eyeballs did not move on 
head rotation. 


Im this case, the patient was 
theught to have middle cerebral 
artery disease and a right hemisphere 
stroke. It was almost impossible to 
have made the correct diagnosis. Fas- 
ciculatory twitches might have been a 
clue Whether lowering the blood 
pressure played a part in the deterio- 
ratien is difficult to say, but such 
therapy sheuld not be undertaken 
lightly m basilar artery ischemia. 
Later the patient’s wife was ques- 
tiened agam about her husband’s 
state on awakening, and she opined 
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that possibly the right arm was weak, 
as well as the left. 


CasE 5.—A woman, aged 45 years, who 
smoked 30 cigarettes per day and used 
alcohol excessively, was found lying on the 
bathroom floor with markedly slurred 
speech that precluded her being under- 
stood. The right side of the face sagged. 
Examination in the emergency department 
one hour later showed weakness of the 
right side of the face, severe weakness of 
the right upper extremity, and lesser 
weakness of the right leg. Speech was 
sparse and slow, and occasionally a few 
words could be understood. The patient 
was alert and oriented, and comprehension 
was preserved. Eye movements were full 
without nystagmus. Sensation was severe- 
ly impaired to all modalities over the right 
side of the face, the right hand, and, to a 
lesser extent, over the right leg. The tongue 
protruded 1 cm past the teeth. There was 
inaccuracy on the left finger-nose test. The 
tendon reflexes were all brisk, and the 
plantar responses were extensor bilateral- 
ly. The blood pressure was 190/100 mm Hg. 
The speech disturbance was interpreted as 
consistent with motor aphasia. A CT scan 
at four hours was normal. Three hours 
later, spontaneous extensor posturing of 
the right arm appeared, and the left arm 
was weak. Speech was an incomprehensi- 
ble “growl.” The tongue could not be pro- 
truded. One hour later, bilateral extensor 
posturing was occurring. Magnetic reso- 
nance imaging showed a bilateral brain- 
stem infarction. An angiogram was not 
made. 


In this case there was a sensory 


motor hemiplegia associated with a 
prominent dysarthria, which was 
interpreted as a hemispheric deficit. 
The ataxia of the left arm and the 
bilateral extensor responses were dis- 
counted as “soft” signs due to 
impaired cooperation or possibly 
related to the history of alcoholism or 
an old stroke. 


COMMENT 


The main points concerning the 
diagnosis of the “herald hemiparesis” 
of basilar artery occlusion have been 
made throughout the body of the arti- 
cle and need not be repeated here. An 
additional rule that emerges from 
these cases is that in the presence of a 
pure motor hemiparesis of recent 
onset, a careful appraisal of the histo- 
ry and neurologic examination should 
be undertaken for evidence of bilater- 
ality or brain-stem loealization, lest 
one overlook the opportunity of pre- 
venting progression of a brain-stem 
infarction. When the hemiparetic 
limbs show spontaneous extensor pos- 
turing, bilateral paralysis is immi- 
nent, and therapy is urgent. 


This study was supported by a grant from The 
Freed Foundation, Washington, DC. 
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Primary Lateral Sclerosis 


A Clinical Diagnosis Reemerges 


David S. Younger, MD; Samuel Chou, MD; Arthur P. Hays, MD; 
Dale J. Lange, MD; Ronald Emerson, MD; Mitchell Brin, MD; 
Hartwell Thompson, Jr, MD; Lewis P. Rowland, MD 


è Adults with slowly progressive non- 
inherited gait disorders may show no 
abnormalities on examination other than 
signs implicating the corticospinal tracts. 
That is the syndrome of “primary lateral 
sclerosis” (PLS), a clinical diagnosis that 
has been avoided because it is a diagno- 
sis of exclusion, proven only at autopsy. 
Now, modern technology can exclude oth- 
er disorders that can cause the syndrome 
with an accuracy of about 95%. That 
serves to eliminate the following: com- 
pressive lesions at the foramen magnum 
or cervical spinal cord, multiple sclerosis, 
amyotrophic lateral sclerosis, Chiari mal- 
formation, syringomyelia, biochemical 
abnormality, and persistent infection with 
human immunodeficiency virus or human 
T-lymphotrophic virus type |. We studied 
three autopsy-proved cases of PLS; six 
living patients in whom PLS was diag- 
nosed Clinically after comprehensive eval- 
uations that excluded the alternative diag- 
noses; and two patients with this syn- 
drome of PLS and antibodies to human 
immunodeficiency virus seropositivity 
that clinically resembled PLS. Primary lat- 
eral sclerosis is now a respectable and 
permissible diagnosis. 

(Arch Neurol 1988;45: 1304-1307) 


There are numerous cases of so-called pri- 
mary lateral sclerosis recorded in the liter- 
ature. Pathological verification is lacking 
for this syndrome and it is quite possible 
that the reported cases represent atypical 
forms of other diseases of the spinal cord, 
such as multiple sclerosis, syringomyelia, 
or familial spastic paraplegia. 
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Merritt's skeptieal comments about 
primary lateral sclerosis (PLS) 
affected the clinical views of a genera- 
tion of neurologists. However, he mod- 
ified the statement in the fifth edition 
of his book (1973)* because, by then, 
there had been a few autopsy reports. 
To think about this clinical prob- 
lem, consider the imaginary case of an 
adult with a slowly progressive gait 
disorder. Abnormalities on examina- 
tion imply bilateral corticospinal 
tract lesions and nothing else. With 
appropriate contrast studies, there is 
no evidence of a compressive lesion in 
the cervical spine. 

That is the syndrome of “spastic 
paraparesis of middle life.” It is most 
often due to multiple sclerosis (MS).*° 
If there is no evidence of MS, it would 
be reasonable to use the term “PLS,” 
but that diagnosis has been eschewed, 
deemed safe to make only at autopsy 
and only when postmortem examina- 
tion excluded MS, amyotrophic lateral 
sclerosis (ALS), leukoencephalopathy, 
Chiari malformation, syringomyelia, 
and structural lesion or tumor of the 
foramen magnum or cervical cord. In 
the past, autopsy examination was 
needed to evaluate those diagnestic 
possibilities. Now all of the alterna- 
tive diagnoses can be made or ex- 
cluded in life with high accuracy. 
Therefore, PLS has become a respect- 
able and permissible diagnosis. 

Even so, some patients with the 
syndrome might prove to have MS at 
autopsy, and even postmortem exami- 
nation of a patient with PLS might 
not suffice to identify ALS if there 
were concomitant biochemical dys- 
function of lower motor neurons with- 
out anatomic ehange. Some cases may 
be instances of hereditary spastic 
paraplegia with no other cases in the 
family, and some may prove to be due 
to persistent viral infection. 

The accuraey of clinical diagnosis 
can be proved only by following a 
group of patients to death, a process 


that would take a decade or more to 
accumulate a sufficient number of 
cases. In the interim, we now describe 
three autopsy-proved cases to add to 
the 14 already reported," so demon- 
strating that the condition exists. We 
also describe six patients with the 
clinical diagnosis of PLS and two 
additional patients with serologic evi- 
dence of human immunodeficiency 
virus (HIV) infectien and a similar 
clinical syndrome. 


PATIENTS AND METHODS 
Selection of Postmortem Cases 


Since 1930, the autopsy files of the Divi- 
sions of Neuropathology of the Columbia 
Presbyterian Medical Center, New York, 
and the Cleveland Clinic have recorded 
about 4000 complete examinations of the 
brain and spinal cord. Three cases were 
listed under the rubric “PLS” and met 
criteria for the autopsy diagnosis of PLS: 
isolated degeneration of both lateral col- 
umns. In the first two, the course was 
uncomplicated; in the third, a stroke 
occurred one year before the patient died, 
but the infarct could account for neither 
the progressive disorder that lasted nine 
years nor the bilateral lateral column 
degeneration. 


Selection of Living Patients 


Thirty-three cases seen between July 
1984 and December 1987 were selected 
from about 2100 cases annually at the 
Neurological Institute of New York and 
recorded in the daily admission log book as 
spastic paraparesis based on discussions at 
morning report with the chief of service. 

Six cases of PLS were considered accept- 
able because they met all of the following 
diagnostic criteria: (1) There was no family 
history of similar disease. (2) Symptoms 
were restricted to progressive gait disor- 
der, without pain, paresthesias, sphincter 
symptoms, history of optic neuritis, trans- 
verse myelitis, or other neurologic disor- 
der. (3) Signs were restricted to hyperac- 
tive tendon reflexes, “corticospinal tract 
signs” (Hoffmann and Babinski signs 
and clonus), and impaired gait. There were 
no cerebellar signs, clinical signs of lower 
motor neuron disorder (focal wasting, fas- 
ciculation, or loss of tendon reflexes), or 
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sensory loss. There was no cranial nerve 
abnormality except for evidence of pseudo- 
bulbar palsy (in three patients). (4) A 
diagnosis of MS was made unlikely by all 
three modern studies: lack of cerebrospinal 
fluid (CSF) oligoclonal bands or elevated 
CSF y-giobulin content; normal findings 
on visual, somatosensory, and auditory 
evoked responses; and normal brain mag- 
netie resonance (MR) images. (5) Com- 
bined computed tomography (CT)-myelo- 
gram and cervical MR imaging excluded 
posterior fossa tumor, Chiari malforma- 
tion, cervical syrinx, and cervical cord com- 
pression by spondylosis or other lesion. (6) 
There was no evidence of lower motor 
neuron disease on routine electromyogra- 
phy (EMS). (7) Adrenoleukodystrophy was 
excluded by norma! findings on plasma 
assay of saturated very-long-chain fatty 
acids using a standard assay.” 

Patients had no clinical or laboratory 
evidence of neurosyphilis; there were no 
risk factors for HIV infection, and the 
patients were not from a region endemic 
fer human T-lymphotrophic virus type I 
infection 


Exclusion of Similar Cases 


This was not an epidemiologic study, and 
we do not have data to indicate the relative 
frequency of the different causes of spastic 
paraparesis of middle life. However, the 
daily log book did call attention to 23 
patients who had similar clinical syn- 
dromes but did not meet the diagnostic 
criteria for PLS as set forth above. 

Four of the 23 excluded patients had the 
clinical picture of PLS but did not undergo 
the full battery of laboratory tests. Eight 
patients were deemed to have MS. In addi- 
tion to pyramidal signs, all had some sen- 
sery loss and sphincter dysfunction in 
addition to progressive spastic paraparesis 
for two to ten years; seven of them had 
multiple lesions on MR images of the 
brain, and the other patient had an abnor- 
mal visual evoked response; all eight had 
normal CSF levels of y-globulin, but three 
had oligoclonal bands. 

Seven patients met all criteria for PLS 
except that there were signs of denervation 
in the EMG (with no focal weakness, wast- 
ing, faseiculations, or loss of tendon 
reflexes in the clinical examination). Spon- 
taneous activity was graded 1 to 4+ accord- 
ing to standard criteria. These patients 
will be discussed separately. 

Two hemosexual men with spastic para- 
paresis had antibodies to HIV and no other 
evidence of acquired immunodeficiency 
syndrome (AIDS), The HIV cases will also 
be discussed separately. 

Six patients were not included because 
there was evidence of other disease. Two 
patients had slowly progressive parapare- 
sis and no clinical evidence of an acute 
stroke, but there was MR imaging or CT 
evidence of several cerebral infarcts, a 
cendition that might be analogous to mul- 
ti-infarct dementia, which may seem to be 
“pregressive” without ictal episodes. Two 
patients had slowly progressive spastic 
paraparesis in addition to either tremor or 
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multifocal dystonia, possibly multisystem 
degenerative diseases. Finally, two pa- 
tients had CT-myelographic evidence of 
spondylotic cervical cord compression in 
association with spasticity, polyradicular 
sensory loss, and pain, all lasting less than 
one year; both improved after laminecto- 
my. 


REPORT OF CASES 
Autopsy Cases 


Case 1.—A 71-year-old miner noted left 
leg stiffness in December 1974. By July 
1975 there was stiffness in both legs and 
the left arm; he fell frequently at work and 
had to retire. Examination in October 1975 
revealed spastic paraparesis with overac- 
tive reflexes including Babinski’s signs and 
clonus, without focal weakness, wasting, 
fasciculation, dysarthria, jaw jerk, or sen- 
sory loss. Examination of the CSF revealed 
two white blood cells, with normal protein 
content. Nerve conductions, EMG, and cer- 
vical myelogram were normal. 

In January 1976 there was arm weak- 
ness, and the patient needed help to shave. 
He walked only a few steps. He was bedrid- 
den by 1976, and there was dysphagia and 
dysarthria. He was admitted to West Vir- 
ginia University Hospital, Morgantown, in 
April 1980 for aspiration pneumonia. On 
examination, he was alert and anarthric, 
with spastic quadriplegia and overactive 
reflexes, including jaw jerk, Babinski 
signs, and clonus. Sphincter functions were 
normal. No fasciculation was noted. Gas- 
trostomy was performed, but he died four 
days later. 

Autopsy examination showed right-low- 
er-lobe adenocarcinoma of the lung with 
metastases to bronchial and mediastinal 
lymph nodes, pleural surfaces, and liver. 
Examination of the brain revealed isolated 
symmetric demyelination of the middle 
one third of the midbrain cerebral pedun- 
cles, extending to crossed corticospinal 
tracts involving all levels of the spinal cord 
without involvement of the anterior or 
dorsal columns, and without gliosis or dis- 
cernible loss of Betz cells in precentral 
gyrus or motor neurons in nuclei of cranial 
nerves or spinal cord. 

CASE 2.—A 60-year-old man first noted 
unsteadiness in walking in February 1986. 
In June 1986, he noted dysarthria, dyspha- 
gia, and clumsiness of the hands. Examina- 
tion in September 1986 revealed spastic 
paraparesis with overactive reflexes 
including jaw jerk, Babinski signs, and 
clonus; there was no focal weakness, wast- 
ing, fasciculation, or sensory loss. There 
was also limitation of upgaze and impaired 
voluntary eyelid closure with active glabel- 
lar, snout, and grasp reflexes. The CSF was 
acellular, with normal protein and y-glob- 
ulin content, and oligoclonal bands were 
absent. Brain CT and MR images showed 
mild cerebral atrophy. Cervical myelo- 
gram, bilateral carotid angiogram, and 
nerve conductions were normal. The EMG 
showed 1 to 2+ fasciculation in three of six 
muscles in two limbs, with reduced recruit- 
ment on maximal effort. Quantitative 
motor unit potential analysis of the tibialis 
anterior muscle revealed a mean duration 
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21% increased above the mean (normal, 
<20%). Gastrocnemius muscle biopsy 
showed no fiber type grouping or other 
evidence of denervation. In January 1987 
the patient was wheelchair bound. In 
March 1987 he died of aspiration pneumo- 
nia. 

Autopsy showed isolated degeneration of 
the descending corticospinal tracts involv- 
ing the posterior limb of the internal cap- 
sules, brain stem, and all levels of the 
spinal cord without involvement of the 
anterior or dorsal columns, and without 
gliosis or discernible loss of Betz’s cells in 
precentral gyrus or motor neurons in 
nuclei of cranial nerves or spinal cord. 

CasE 3.—A 66-year-old physician first 
noted bilateral leg stiffness and unsteadi- 
ness in walking in January 1957. Examina- 
tion in January 1958 revealed spastic para- 
paresis with overactive reflexes, including 
Babinski signs without active jaw jerk or 
clonus, and without focal weakness, wast- 
ing, fasciculation, or sensory loss. The CSF 
was acellular, with normal protein content. 
Myelogram showed a C6-7 arthritic ridge 
without cord compression. Nerve conduc- 
tions and EMG were normal. By 1959 there 
was spasticity of all limbs and dysarthria. 
A second myelogram was normal. By 1965, 
the patient could not speak at all. In June 
1967 there was sudden weakness of the left 
leg. Examination revealed overactive 
reflexes, including Babinski signs, with- 
out fasciculation. There was left hemiple- 
gia and right gaze preference. The EMG 
was normal. He was transferred to a nurs- 
ing home. Over the next year he became 
progressively obtunded, and he developed a 
pulmonary infection and died. 

Autopsy disclosed dense bilateral demy- 
elination in both direct and indirect corti- 
cospinal tracts in medullary and all spinal 
cord levels, sparing the anterior and dorsal 
columns, without gliosis or discernible loss 
of nerve cells in cerebrum, brain stem, and 
spinal cord. There were several cystic 
areas of encephalomalacia in the right 
caudate nucleus, thalamus, and frontal 
gyrus with corresponding demyelination 
and gliosis of the internal capsule and 
peduncle on the right side. 


Living Patients 


The clinical characteristics and labora- 
tory assessment of the six patients with 
PLS are summarized in Table 1. The syn- 
drome of isolated upper motor neuron 
signs was seen in all six. Three years 
before the diagnosis of PLS, patient 1 had 
had myelographic evidence of noncompres- 
sive cervical spondylosis; cervical laminec- 
tomy had no effect. The spondylosis was 
deemed coincidental and unrelated to the 
paraparesis. 

Four years before the diagnosis of PLS, 
patient 2 had had posterior fossa cranioto- 
my without clinical improvement for 
removal of a benign grade 1 fourth ventri- 
cle ependymoma; the tumor was neither 
large enough nor in the correct location to 
account for the clinical syndrome of PLS. 
His symptoms continued to progress after 
surgery, and three years later he could no 
longer walk. Postoperative brain MR imag- 
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ing revealed no residual tumor. In retro- 
spect, we believe that the operation had no 
impact on the disorder and that the epen- 
dymoma was coincidental. 

PLS With EMG Denervation.—Seven 
patients had evidence of denervation on 
EMG and were therefore excluded from 
this analysis; they were followed up for 
two to five years. One of them later had 
clinical signs of lower motor neuron disor- 
der, so qualifying for the diagnosis for 
ALS. 

This patient was a 59-year-old woman 
with a three-year history of progressive 
arm and leg stiffness. Examination in 
March 1986 disclosed spastic quadriparesis 
with overactive reflexes, including Babin- 
ski and Hoffmann signs, and clonus, with- 
out lingual or limb weakness, wasting, 
fasciculation, or sensory loss. The CSF, 
complete CT-myelogram, and head MR 
image were normal. The EMG revealed 3+ 
fibrillations with rare fasciculation, in 
addition to reduced recruitment in ten of 
ten muscles in four limbs. In December 
1986 there was dysarthria, and lingual and 
limb fasciculation was noted. One year 
later, swallowing and breathing difficulty 
ensued, and she had a feeding jejunostomy. 
Examination in December 1987 showed 
spastic quadriplegia with overactive re- 
flexes, including Babinski and Hoffmann 
signs, clonus, and jaw jerk, in addition to 
fasciculation of the tongue and limbs with 
normal sensation. In retrospect, wide- 
spread spontaneous activity in the EMG 
preceded clinical evidence of lower motor 
neuron signs by several months. 

AIDS.—The two patients with anti- 
bodies to HIV and spastic paraparesis were 
clinically similar to the patients with 
PLS. 

One intravenous drug user, aged 33 
years, had a gait disorder for two months. 
Evaluation in October 1986 revealed spas- 
tic paraparesis with overactive reflexes, 
including jaw jerk, Babinski signs, and 
clonus; there was no focal weakness, wast- 
ing, fasciculation, or sensory loss. Serum 
antibodies to HIV were present without 
clinical evidence of AIDS. The CSF protein 
level was 0.41 g/L, with 12 white blood 
cells, y-globulin content was 28% (normal, 
6% to 13%), and oligoclonal bands were 
absent. Normal results were noted on 
nerve conductions, EMG, complete myelo- 
gram, and brain CT. Evoked visual, audito- 
ry, and median somatosensory latencies 
were normal; however, posterior tibial 
evoked central conduction (lumbar to cor- 
tical response) was 21 ms (normal, 19 ms), 
and sensory subcortical responses were 
absent. The patient was discharged to a 
nursing facility in March 1987, with his 
condition unchanged. He developed Pneu- 
mocystis carinii pneumonia and Candida 
albicans esophagitis in April 1987 and died 
three months later. Autopsy was not per- 
formed. 

The second patient was a 38-year-old 
homosexual man who had thoracic herpes 
zoster. One year later he was seen after 
four months of progressive leg stiffness. 
Examination in December 1987 revealed 
spastic paraparesis with overactive re- 
flexes, including Babinski signs and clonus, 
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Table 1.—Characteristics of Living Patients With PLS * 






Patient 


oon 


1 2 3 4 5 6 
Age, y 75 37 52 58 30 30 


Duration of symptoms, y 8 12 2 18 8 10 


Sensation NI NI NI NI NI NI 
Bladder function NI NI NI NI NI NI 


Laboratory data 


CSF cells, X108/L 0 O 0) 1 0) O 
CSF protein, g/L 0.40 0.60 0.36 0.20 0.45 0.42 
CSF oligoclonal bands Neg Neg Neg Neg Neg Neg 
imaging NI Nit NI NI NI NI 


CT-myelogram Abn NI NI NI NI NI 
Electromyography NI NI§ NI NI NI NI 


* PLS indicates primary lateral sclerosis; NI, normal; Neg, negative; CSF, cerebrospinal fluid; MR, magnetic 
resonance; CT, computed tomography; and Abn, abnormal. 


tAfter removal of ependymoma. 
Cervical spondylosis without cord compression. 


§Including single-fiber 2lectromyogram four years after initial evaluation. 























1. Compressive lesion 

a. Foramen magnum tumor 

b. Chiari malformation 

c. Cervical spondylotic myelopathy 

d. Herniated thoracic nucleus pulposus 
2. Hereditary disease 

a. Familial spastic paraplegia 


peripheral neuropathy) 


b. Multisystem disease 
1. Spinoceredellar degeneration 
2. Joseph disease 
3. Shy-Drager syndrome 
3. Infection 
a. Tropical spashc paraparesis 
b. Vacuolar myelopathy 
c. Neurosyphilis 
4. Vascular disease 
a. Lacunar state 
5. Unknown cause 
a. Multiple sclercsis 
b. Syringomyelia 
c. Lathyrism 
d. Primary latera sclerosis 


Table 2.—Differential Diagnosis of Spastic Paraparesis* 


1. Separatec by mode of inheritanee (AD, AR, X-linked) 
2. Separated by associated signs (optic atrophy, retinitis pigmentosa, mental retardation, 


3. Separated by biochemistry (adrenoleukodystrophy, hyperglycinemia) 


* AD indicates autosomal dominant; AR, autosomal recessive. 


without focal weakness, wasting, fascicula- 
tion, or sensory loss. Serum antibodies to 
HIV were present without clinical evidence 
of AIDS. Serum T4/T8 peripheral lympho- 
cyte subset ratio was 0.20 (normal, 1.7); 
CSF protein level was 1.12 g/L, with 12 
white blood cells, and y-globulin content 
was 27% with oligoclonal bands present. 
Normal findings were noted on nerve eon- 
ductions, EMG, complete myelogram, and 
brain and complete spinal cord MR images. 
Evoked visual, auditory, and median 
somatosensory respense latencies were 
normal; however, the posterior tibial 
evoked central condwction (lumbar to cor- 
tieal response) was 25 ms (normal, 19 ms), 
and sensory evoked subcortical responses 
were absent. The patient was given acyclo- 
vir for ten days, without improvement. 
Zidovudine therapy was then given, with- 
out further progression at last evaluation 
five months later. 


COMMENT 


These three postmortem cases were 
similar to the 14 other reported cases. 
In our first patient, unsuspected ade- 
nocarcinoma of the lung was found at 
autopsy, but neurologic symptoms 
were evident for six years, making it 
unlikely that PLS was a paraneoplas- 
tic syndrome. In the second patient, 
rare fasciculations suggested the pos- 
sibility of ALS, but quantitative 
motor unit potential analysis did not 
support the diagnosis of anterior horn 
cell disease. There was no clinical or 
pathologic evidence of anterior horn 
cell disease. In the third patient, the 
clinical course was slowly progressive 
over nine years and punctuated by a 
stroke one year before death. 
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The nature of PLS is uncertain. The 
differential diagnosis requires consid- 
eration of diverse conditions (Table 2). 
Primary lateral sclerosis could be a 
form of ALS, but anterior horn cells 
have been spared histologically in all 
reperted cases. Whether PLS is a lim- 
ited form of ALS remains to be 
proved. Nevertheless, except for the 
case included here, we know of no 
other cases of transition from PLS to 
ALS | 

Another possibility is that these 
cases are isolated examples of heredi- 
tary spastic paraplegia. The clinical 
heterogeneity is compatible with the 
cifferent forms of inherited paraple- 
gias.~"* There are autosomal domi- 
nant, reeessive, and X-linked patterns 
of inheritance; and there may be asso- 
ciatec mental retardation, retinitis, 
ataxia, or peripheral neuropathy. 

The chronic progressive myelopa- 
thy of MS may be difficult to distin- 
guish ‘rom PLS.” The diagnosis of MS 
can usually be made by finding MR 
imaging evidence of subclinical le- 
sions in cerebral white matter, in 60% 
z0 70% of cases, exceeding the useful- 
ness ef either CT, visual evoked 
respomses. or CSF, which have been 
positive in less than 50% of patients 
with spinal symptoms alone.'*2 How- 
ever, if al! modern tests show no evi- 
Gence cf MS, the chances of that diag- 


| 
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nosis were less than 10% in one for- 
mal analysis.“ That study was 
restricted to cases of “clinically defi- 
nite” MS, and the probability of MS is 
likely to be much less in clinically 
atypical cases (such as PLS) if all 
laboratory tests give normal results. 

Human T-lymphotrophic virus type 
I has been implicated as a cause of 
tropical spastic paraparesis,** and 
the direct effects of HIV may cause 
the vacuolar myelopathy of AIDS 
with or without dementia.” Our two 
patients with HIV infection differed 
from the patients with PLS alone by a 
shorter duration of symptoms, abnor- 
mal CSF findings, and abnormal 
somatosensory evoked responses. The 
latter imply clinically silent lesions 
outside the corticospinal tracts. Our 
cases differed from reported cases of 
HIV myelopathy, in which there are 
usually overt sensory or bladder signs, 
ataxia, or dementia. One other patient 
with HIV infection and isolated spas- 
tic paraparesis has been described”’; 
in that case, there was also no evi- 
dence of clinical AIDS or opportunis- 
tic infection. It is not certain that HIV 
infection was responsible for that case 
or ours. Myelopathy can also occur in 
association with other infections in 
the immunocompromised host, in- 
cluding herpes zoster, cytomegalovi- 
rus, or herpes simplex virus.” 
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The cause of PLS is unknown, and 
there is as vet no known effective 
therapy. Symptomatic treatment with 
antispasticity agents such as baclofen 
or dantrolene has been used, but these 
agents may worsen walking ability. 
Spastic paraparesis in lathyrism is 
attributed to consumption of the 
chickling pea, which contains beta- 
N-oxalyamino-L-alanine, a potent ag- 
onist of glutamate receptors.” Thera- 
peutic trials have therefore been 
advocated for substances that modify 
the levels of endogenous amino acids 
glutamate and aspartate.” 

There seems to be no doubt that the 
entity PLS exists, although the syn- 
drome has diverse causes. The task 
now is to understand its pathogenesis 
and devise rational therapy. 


Five additional living patients were 
described since this report was 
written for publication.” 
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è To investigate whether surgical 
treatment of refractory epilepsy is associ- 
ated with increased risk for serious psy- 
chopathology, 25 treated patients were 
compared with 25 current candidates for 
surgery matched on demographic and 
neuroepileptic characteristics. Diagnoses 
were made by the National Institute of 
Mental Health Diagnostic Interview 
Schedule. No differences between groups 
in lifetime or point prevalence rates were 
significant. The rate of psychosis in the 
postoperative group (8%) approximated 
the lower estimates in previous studies. 
Thus, surgical treatment of seizures did 
not increase the risk for psychopatholo- 
gy. However, patients with temporal lobe 
electroencephalogram foci or tumor as 
the epileptogenic lesion were more likely 
to have serious disorders than other 
patients. Also, anxiety disorders were 
more prevalent in our patient groups than 
in the general population. 

(Arch Neurol 1988;45: 1308-1311) 


Surgical treatment for refractory 

epilepsy has become common since 
the pioneering work of Horsley.’ The 
current annual rate of operation in 
the United States is 300, with a suc- 
cess rate averaging 70% to 80% as 
measured by significant seizure 
reduction.’ Psychologic outcome has 
also been studied in this population. 
While improved psychologic function- 
ing may follow seizure control, the 
opposite has also been observed. Spe- 
cifically, investigators have reported 
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the postoperative onset of psychosis 
in suecessfully treated patients at 
rates ranging from 7% to 37% ef the 
samples studied.** This finding sug- 
gests that patients who undergo sur- 
gical treatment are at risk for the 
development of serious psychopathol- 
ogy. However, these studies were gen- 
erally concerned with the correlates 
of psychosis and not with the question 
of increased prevalence following sur- 
gery. Statistical significance is diffi- 
cult to determine from the data 
reported, and comparisons between 
studies are difficult to make for the 
following reasons. 

First, base rates were not systemat- 
ically calculated in prior studies. 
Although base rates of psychopathol- 
ogy in epilepsy are still a matter of 
controversy, the prevalence of psycho- 
pathology may be generally in- 
creased.’ Also, some samples in prior 
studies included patients with preop- 
erative psychoses, which are typically 
not relieved by surgery.*!*'! Thus, the 
observation of postoperative psycho- 
sis may reflect either preexisting psy- 
chopathology, or a psychopathology, 
which would have become apparent 
over time even in. the absence of sur- 
gery. Second, prior studies varied con- 
siderably in evaluation methods, cri- 
teria, and psychodiagnostic catego- 
ries, including descriptions of epilep- 
sy-specific traits, aggression," tra- 
ditional psychiatric diagnoses,*™™ and 
more recent references to atypical and 
schizophrenialike psychoses.*'*"’ 

Remedies for these problems in- 
clude the use of standardized and 
objective diagnostic procedures to 
determine both preoperative and 
postoperative prevalence of psycho- 
logic disorders. An appropriate con- 
trol group would be the surgical 
patients themselves, evaluated pro- 
spectively, or patients in the postoper- 
ative phase compared with candidates 
for surgery. 

In this article we describe the 
results of a retrospective study that 
evaluated patients in our surgical 
series to determine whether rates of 
serious psychopathology were ele- 


vated postoperatively. In making ret- 
rospective diagnoses, however, the 
patients’ ability to accurately date the 
onset of symptoms of a psychologic 
disorder, especially with respect to 
the critical difference between preop- 
erative and postoperative onset, is not 
known. Therefore, determining preva- 
lence in a control group was necessary 
for comparison. Current candidates 
for surgical treatment served as the 
control group, and selection criteria 
for both groups were the same. Both 
lifetime and point prevalence rates 
were calculated for selected diag- 
noses. Net differences between the 
postoperative and control groups in 
either of these rates were taken to 
indicate whether surgery increased 
the risk for psychologic disturbance. 


PATIENTS AND METHODS 
Patients 


Of 59 patients treated surgically 
between 1973 and 1984, 25 met selection 
criteria and agreed to participate in the 
study. The interval sinee surgery ranged 
from two to seven years. Of the remaining 
34 patients, six had died and three were 
unavailable for follow-up (Table 1). 
Patients were excluded who were under 16 
years of age, lived out of state, had atypical 
surgeries, or were too impaired to complete 
the protocol. Four patients refused to par- 
ticipate. Of the 25 patients excluded or 
unwilling, updated medical histories were 
obtained for 20 by telephone. According to 
the neurologists’ outcome ranking (satis- 
factory seizure control, significant im- 
provement, or no significant improvement) 
based on the most recent information, sig- 
nificantly more patients in the nonre- 
cruited group had a poor outcome than in 
the recruited group (88% vs 8% with no 
significant improvement, respectively; 
x?(1) = 6.95, P < 01). Selection was, there- 
fore, biased toward good outcome. Howev- 
er, since the cited rates of postoperative 
psychosis observed in prior studies per- 
tained to successfully treated cases, com- 
parison with our sample is appropriate. 
Further, while selection against psycholog- 
ic disorder cannot be ruled out, it appeared 
to be minimal. None of the deaths was a 
known suicide, and only two of the nonre- 
trieved cases, both of whom had a poor 
outcome, had frank psychologic distur- 
bance. 
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No. of Poor 
Cases Outcome 


Deceased | 
Myocardial infarct 
Malignant brain 

tumor 
Status epilepticus 
Unkaewn | 
Total | 


Age; y <16 


Disabled 
Behawor disorder 
Severe seizure 
disorder 
Tota 
Atypica! surgery 
Hemispherectomy 
Commissurotomy 
Gingulectomy 
Total 
‘Gut ct state 
Unavailable for 
follow-up Unknown 
Pefusec | (0 


Current candidates served as control 
cases i they met the selection criteria. 
They were recruited consecutively from 
tae surgery waiting list. No candidate 
refused. Characteristics of both groups are 
shown in Table 2. The postoperative and 
ecntrel groups did not differ significantly 
in age, sex ratio, education, age at onset of 
seizure disorder, duration of seizure disor- 
der, seizure density (frequency times dura- 
ticn), ratio of side of primary focus, local- 
ization of foeus by scalp electroencephalo- 
gram, or years on medication. Seizure 
types were also comparable, except that 
mcre patients in the postoperative group 
had a history (preoperative) of multiple 
secondarily generalized seizures (12 vs two 
cases; x7{1) = #9, P < .01). 


Procedure 


Patients in both groups were given the 
National Institute of Mental Health Diag- 
nostic Interview Schedule (DIS)" as part of 
a ore-day cogni'ive, social, and personality 
evaluation (other data will be described 
subsequently). The DIS was developed to 
make computer-generated diagnoses con- 
sistent with Pagnostic and Statistical 
Manuel of Mental Disorders, ed 3 and 
research diagnostic criteria. The sensitivi- 
ty ard specificity of the diagnostic catego- 
ries eppear'to beadequate, although some- 
what lower sensitivity to schizophrenia 
than to other diagnoses has been re- 
ported.” I: does not diagnose personality 
disorders except for antisocial personality. 
It was employed to estimate prevalence in 
the National Institute of Mental Health 
multisite Epidemiologic Catchment Area 
(ECA program. Lifetime and current 
(past six months) prevalence rates were 
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Age at evaluation, y Mean (SD) 
Range 

Sex ratio, M/F 

Years of education Mean (SD) 
Range 

Age at seizure onset Mean (SD) 
Range 











Duration of seizure 


disorder Mean (SD) 


Mean (SD) 
Range 


Years on medication 













Length of postoperative 


follow-up, y Mean (SD) 





Side of primary focus 
Left 


Right 
Not determined 


Frontal lobe only 
Temporal lobe only 
Temporal lobe plus 


Parietal and/or 
occipital lobe only 
Preoperative seizure types 
Simple-partial only 
Complex-partial only 
Partial with rare 
generalization 
Partial with recurrent 
generalization * 


Seizure density (frequency X duration) 
Mean (SD) 












*P < .01 for difference between groups. 


reported for a catchment area, St Louis, 
similar demographically to the Chicago 
region from which our epileptic samples 
were drawn.” As was done in the ECA 
studies, we considered a DIS diagnosis to 
be positive whether or not Diagnostic and 
Statistical Manual of Mental Disorders, ed 
3 exclusion criteria were met. Our analyses 
consisted of x? tests on differences between 
our groups in lifetime and current rates, 
and on differences between our whole sam- 
ple compared with the St Louis sample, for 
selected diagnoses. Risk factors among 
neurosurgical and neuroepileptic variables 
were also examined. 


RESULTS 
Lifetime Prevalence 


Prevalence rates for disorders oc- 
curring at any time for postoperative, 
control, and ECA (St Louis) samples 
are shown in Table 3. There were no 
significant differences in proportions 
between the postoperative and control 
groups including the largest numeri- 
cal difference, namely, the relative 
elevation of phobic disorders in the 
postoperative group (P = .12). There 


Psychologic Disorders—Koch-Weser et al 


Table 2.—Sample Characteristics ~ 













Localization of focus by preoperative (scalp) electroencephalogram 



















Postoperative Control 
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29.6 (9.7) 30.1 (8.8) 
16-47 16-50 
12/13 13/12 
14.0 (4.7) 13.7 (2.9) 
9-18 8-20 - 
11.0 (6.2) 12.6 (10.4) 
2-23 1-37 








13.3 (9.2) 17.5 (10.7) 















11.0 (8.1) 
3-28 


15.4 (8.9) 
2-40 







4.4 (1.6) 





























1662 (1854) 
15-8760 


3008 (3833) 
70-11000 









were no cases diagnosed with the 
remaining DIS disorders, manic epi- 
sode, anorexia, somatization, patho- 
logic gambling, transsexual, or ego- 
dystonic homosexual. 

Comparing the combined groups 
with the St Louis sample, our patients 
showed significantly elevated rates of 
phobic, panic, dysthymic, obsessive- 
compulsive, and sexual dysfunction 
disorders. 


Current Prevalence 


Table 4 shows the rates for the 
three samples for disorders with 
symptoms present within the last six 
months. (The DIS does not discrimi- 
nate whether dysthymic disorder and 
sexual dysfunction are current or not. 
The ECA studies considered dysthym- 
ic disorder to be chronic.) The postop- 
erative and control groups did not 
differ significantly. Compared with 
the St Louis sample, our patients 
remained significantly elevated in 
rates of phobic, panic, and dysthymic 
disorders. 
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Table 5.—Pathologic Findings of 
Resected Tissue” 


Table 3.—Lifetime Prevalence Rates of Diagnostic Interview Schedule and Diagnostic 
and Statistical Manual of Mental Disorders, ed 3, Disorders 


Pathologic Findings 
VCoa_—:: ees 
Psychopathology Tumor Other 
Present 3 3 
Absent 2 17 


Postoperative 
Control Group Epidemiologic 
Catchment Area 
Sample, St Louis 
(N = 3004), % 


5.5 





Disorder 


% No. % No. 
Major depressive episode 8 2 8 


*\2(1) = 4.44; P < .05. 


2 
Schizophrenia 4 1 0 (0) 1.0 


11 


1 
Sexual dysfunction} 44 36 4 24.0 


Table 6.— Scalp Electroencephalogram 
Focus and Psychopathology * 


Localization 
—_xqeeqoe— 
Psychopathology Temporal Extratemporal 


Present 
Absent 


11 0 
26 13 





Differences between the combined groups vs the St Louis sample: * P < .001; tP < .01; P < .05. *x7(1) = 4.94; P < .05. 






Table 4.—Six-Month Prevalence Rates of Diagnostic Interview Schedule and Diagnostic 
and Statistical Manual of Mental Disorders, ed 3, Disorders 


pathology, this distribution is not sig- 
nificant (P = .28). The patients with 
SP were not discriminated by side of 
resection, depth of resection (hippo- 












Postoperative Control Group Epidemiologic 










Alcohol abuse / dependency 
Any of above disorders} 32 


© 
© 
° 
© 
na 
o 


œ 


36 


© 


16.8 


Differences between the combined groups vs the St Louis sample: “pP < .001; tP < .01; +P < .05. 


Thus, psychologic disorders were no 
more prevalent among postoperative 
cases than among surgical candidates. 
Patients with a history of intractable 
seizures, however, appear to be more 
at risk for some psychologic disorders, 
particularly anxiety disorders, than 
members of the general population. 

Although we accepted these results 
as evidence against increased risk of 
psychopathology as a result of surgi- 
cal treatment, the question of risk 
factors for the disorders observed 
within our samples remained. To 
examine risk, the definition of serious 
psychopathology was extended be- 
yond the cases with DIS diagnoses of 
schizophrenia, major depression, and 
antisocial personality to include 
patients with serious disorders that 
failed to meet DIS criteria or that 
were not covered by the DIS. These 
were diagnosed by clinical history or 
symptoms obtained through the DIS 
before any analysis of risk. A serious 
psychopathology (SP) group was 
formed consisting, among postopera- 
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tive patients, of cases of psychosis 
(DIS, one; atypical, one), major 
depression (DIS, two), schizotypal 
personality (clinical, one), and antiso- 
cial personality (DIS, one). Among 
control patients, the cases with SP 
were major depression (DIS, two), 
severe dysthymic disorder (clinical, 
one), paranoid personality (clinical, 
one), and antisocial personality (DIS, 
one). 


Neurosurgical Variables and Risk 


The six postoperative patients with 
SP were contrasted with the other 
postoperative patients to examine 
risk factors among neurosurgical 
variables. The SP cases were more 
likely to have tumor as the resected 
lesion as opposed to all other tissue 
pathologies (x7(1) = 4.44; P < .05; see 
Table 5). Also, although all six 
patients with SP were among the 19 
with resections involving the tempo- 
ral lobe, whereas none of the six 
patients with resections that spared 
the temporal lobe had serious psycho- 


Group (N = 25) (N = 25) Catchment Area 
i a A ee Sample, St Louis campus and amygdala spared or not), 
Disorder % No. % No. (N = 3004), % extent of resection (neurologist’s 

Major depressive episode 4 1 8 2 3.2 ranking), duration of seizure disorder, 
Schizophrenia 4 1 0 0 0.6 or degree of seizure control (neurolo- 
Antisocial personality 4 1 0 o 1.3 gist’s outcome ranking). The lack of 
Phobia * 28 7 16 4 5.4 association between outcome and SP 
Panict 8 2 0 0 0.9 argues against the notion of forced 
Dysthymic+ 8 2 16 4 3.8 normalization. 
Gubutance ubuse /deoenderay 0 0 4 1 20 Neuroepileptic Variables and Risk 


The five control patients with SP 
along with the six postoperative 
patients with SP were compared with 
the remaining 39 patients of both 
groups to investigate risk among neu- 
roepileptic variables. A temporal as 
opposed to an extratemporal seizure 
focus on scalp electroencephalogram 
was associated with SP (x7(1) = 4.94; 
P < .05; see Table 6). Side of focus, 
seizure type (four types as listed in 
Table 2), seizure density, and duration 
of seizure disorder did not discrimi- 
nate the SP cases. 


COMMENT 


This study gave no support to the 
idea that surgical treatment of sei- 
zures increases the risk for psycho- 
pathology. The postoperative and con- 
trol groups did not differ significantly 
for any disorder covered in lifetime or 
point prevalence rates. The occur- 
rence of psychotic disorder in this 
postoperative sample (8%; one case of 
schizophrenia and one case of atypical 
psychosis) approximated the lowest 
estimate in prior studies.© With sam- 
ples of 25, rates of 16% vs zero in the 
postoperative and control groups, 
respectively, would have been re- 
quired to reach statistical signifi- 
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cance. Only he studies with 
samples smaller than 15 reported 
rates of postoperative-onset psychosis 
as high as 16%. The higher estimates 
of psychopathology in prior studies 
may represent sampling artifact. 

The results did suggest that certain 
psychotogic disorders are more com- 
mon iaoiai least in intractable 
epilepsy, than in the general popula- 
tion. These are phobic, panic, dys- 
thymic, and psychosexual disorders. 
While fear is not uncommon in auras 
or seizures, interictal anxiety disor- 
ders have not generally been associ- 
ated with this population. The fact 
that the anxiety disorders were ele- 
vated for the postoperative group for 
both lifetime and current prevalence 
suggests that these disorders do not 
tend toremit postoperatively. No risk 
factors among neuroepileptic vari- 
ables were significant for the patients 
with anxiety disorders. 

Dysthymic disorder is not unex- 
pected. Affective disorders, especially 
depression, have been described fre- 
quently in epilepsy.** These did not 
appear to remit postoperatively 
either, although long-term follow-up 
would be necessary by definition to 
rule out recurrence of dysthymic dis- 
order. 
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The diagnosis of psychosexual dis- 
order in our patients almost invari- 
ably included the feature of current 
and chronic lack of interest in sex, a 
characteristic ascribed to this popula- 
tion in previous reports.” It was 
equivalent across gender in our sam- 
ples (nine of 25 female patients, 11 of 
25 male patients). It was also equiva- 
lent across groups, suggesting that 
surgery did not change the frequency 
of hyposexuality. The report of hypo- 
sexuality was not predicted by the 
report of depression in our patients. 

With the exception of antisocial 
personality, the DIS does not diagnose 
personality disorders. Since these 
have been associated with chronic epi- 
lepsy and with poor psychosocial out- 
come despite seizure control,** it may 
be necessary to supplement the DIS in 
the clinical evaluation. 

As is commonly implied in the liter- 
ature,” an association was evident 
between serious psychopathology and 
temporal lobe origin of seizures as 
determined by scalp electroencephalo- 
graphic localization. Among our post- 
operative cases, the apparent conjunc- 
tion of temporal lobe resections and 
psychopathology, and the absence of 
psychopathology in resections that 
spared the temporal lobe, is corrobo- 
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rative. Thus, despite some common 
behavioral effects and perhaps com- 
mon pathways, temporal and extra- 
temporal seizures may have different 
prognoses psychosocially. Also in 
agreement with previous observa- 
tions, we found an association 
between serious psychopathology and 
tumor as the epilepogenic lesion.” It 
is not clear why ths pathologic pro- 
cess would have a more deleterious 
effect on behavior taan other equally 
epileptogenic ones. 

Surgical control of seizures does not 
appear to increase the risk of serious 
psychopathology. Instances reported 
in other studies may reflect increased 
risk generally in patients with epilep- 
sy, particularly those with resected 
temporal lobe foci or epileptogenic 
tumor. Anxiety disarders are promi- 
nent in patients wita intractable epi- 
lepsy and appear not to remit with 
surgical treatment of seizures. 
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Thalamic Pain Syndrome of Dejérine-Roussy 


Differentiation of Four Subtypes Assisted by Somatosensory 


Evoked Potentials Data 


Francois Mauguiére, MD, John E. Desmedt, MD 


è in 30 patients with a thalamic vascu- 
lar lesion and clinical somatosensory dis- 
turbances in the opposite hemibody with- 
out hemiplegia, four nosological groups 
were identified: group 1 had no central 
pain but complete hemianesthesia and 
loss of cortical somatosensory evoked 
potentials (SEPs) on the affected side 
(analgic thalamic syndrome). Group 2 had 
central pain, severe hypoesthesia, and 
loss of cortical SEPs. Group 3 had central 
pain and hypoesthesia, with cortical SEPs 
present, although reduced or delayed on 
the affected side. Group 4 had central 
pain with preserved touch and joint sen- 
sations and normal SEPs (pure algetic 
thalamic syndrome). Clinical signs and 
SEP titration of the actual involvement of 
lemniscal pathways in these four groups 
of patients with thalamic syndrome are 
discussed in relation to current patho- 
physiology of central pain. 

(Arch Neurol 1988;45:1312-1320) 


The thalamic syndrome identified in 

1906 by Dejérine and Roussy’ is 
characterized by hemihypesthesia, 
transient hemiparesis, and aching or 
burning pain and paresthesia in the 
affected hemibody, combined with a 
thalamic lesion on the opposite side. 
Unpleasant hyperpathic overreac- 
tions to even mild sensory stimulation 
are a fairly constant feature, while 
spontaneous pain may be absent in 
some patients.? Rare cases have been 
described either without pain (one 
case of Dejérine and Roussy,' and one 
case of Lhermitte’), or with little if 
any clinical sensory deficit.’ The true 
incidence of such clinical variations is 
not clear’? and it is an open question 
whether identification of nosological 
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variants might throw any light on 
current issues of therapy and central 
pain pathophysiology. Thirty patients 
with a unilateral clinical somatosen- 
sory deficit, or central pain related to 
a computed tomographic (CT)-docu- 
mented vascular lesion, or both, are 
described. Somatosensory evoked po- 
tentials (SEPs) helped identify four 
clinical groups of thalamic syn- 
drome. 


PATIENTS AND METHODS 


Thirty patients (Table 1) were selected 
by the following criteria: (1) presence of 
clinical somatosensory disturbances, or 
pain on one side of the body without hemi- 
plegia, or both; and (2) CT evidence of a 
single vascular lesion in the thalamus on 
the opposite side. Cases of pure sensory 
stroke with normal CT were excluded. No 
patient had any history of insulin-depen- 
dent diabetes, collagen disease, seizure dis- 
orders, brain tumor, or chronic alcoholism. 
Computed tomographic scans were ob- 
tained in an oblique plane 20° to the can- 
thomeatal line, with slices 10-mm thick. 
The extent of tissue damage was estimated 
(more accurately for ischemic than for 
hemorrhagic lesions) in conjunction with 
known arterial territories.*"° 

Somatosensory deficits were carefully 
analyzed in repeated clinical examinations 
(at the time of SEP study) by testing the 
following: (1) touch sensations for smooth 
objects, and nonpainful pinprick sensa- 
tion—the latter were repeated at regular 
intervals to check for any progressive 
hyperpathic reaction (touch was quanti- 
tated by two-point discrimination at finger 
tips); (2) joint position: ability to identify 
flexion and extension of fingers or toes at 
different angular velocities, to reproduce 
passive finger movements with the control 
limb, and to mimic with the affected hand 
any position imparted on the control hand; 
(3) vibration: sensations at knuckles, 
wrists, iliac crests, or malleoli; (4) sensitiv- 
ity to painful pinprick: hyperpathic overre- 
actions were assessed from verbal, mimic, 
or avoidance reactions; and (5) thermal 
sensitivity to heat or cold. Each test was 
applied under identical conditions on the 
normal and affected sides of the patient 
and was repeated if necessary to resolve 
any ambiguity. Normalcy of a test (indi- 
cated by two plus signs in Table 1) implies 


lack of difference between the affected and 
control sides. Impairment (one plus sign in 
Table 1) implies that the sensations were 
clearly reduced but not lost on the affected 
side. The most severe grade (0, Table 1) 
was complete loss of sensation on the 
affected side. 

For SEP recording, the relaxed patient 
lay with closed eyes on a couch in a warm, 
quiet, semidarkened room. The stimuli 
were 0.2-ms? electric pulses to the right or 
left median nerve at the wrist (with the 
cathode attached proximally, and the 
intensity adjusted to elicit a slight thumb 
twitch). Intervals between stimuli varied 
at random between 500 and 600 ms. The 
stimulated arm was grounded proximally. 
Recording cup electrodes (impedance 
below 5 KQ) were placed on the parietal, 
central, and frontal scalp (see head views 
in Fig 1) at 6 to 7 cm on either side of 
midline, at Erb’s point, and over the C-6 
spinous process. All channels were 
referred to a noncephalic electrode on the 
shoulder of the nonstimuleted side. The 
system bandpass was 1.6 to 3200 Hz, and 
the sampling duration was 136 us per bin.” 
The electroencephalogram was monitored 
throughout. Samples with excess interfer- 
ence were automatically edited out of the 
average. Two averages of 2000 trials each 
were obtained for stimulation on either the 
left or right side and drawn out (un- 
smoothed) by the computer on an X-Y 
plotter (negativity of scalp electrodes reg- 
isters upward). Somatosensory evoked 
potential components were labeled from 
polarity (N indicating negative; and P, 
positive) and modal peak latency in normal 
adults of standard body size. 

Noncephalic reference recording was 
used to disclose the SEP farfield compo- 
nents that are volume-conducted from sub- 
cortical generators, mamely P, (brachial 
plexus), P, (dorsal columns), P,, (medial 
lemniscus),'*"* and N, (brain-stem nu- 
clei)?! (Fig 1). Ps, Pi» and P,, are rather 
brief positive deflexions; N,; is a prolonged 
negativity lasting about 20 ms, which is 
best identified at the ipsilateral parietal 
scalp in normal subjeets (Fig 1, C). All of 
the above-mentioned components virtually 
cancel out when using a scalp (instead of 
noncephalic) reference because they have a 
diffuse scalp distribution. By contrast, the 
cortical SEP components have a more focal 
scalp distribution that is largely contralat- 
eral to the median nerve stimulated.” 
Components Nx», Pz», N;;. and P, are 
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Lesion 
BONE ND ees ee 
Sex/Age, y Side Type 





Pain 
Site 


Pain 
Onsett 


Motor Babinski’s Visual 


Joint Vibration Pain Temperature Function 





Group * SEPt 





T 1/M/ 46 R Ischemic 0 = 7> 0 (0) 
2/M160 R Ischemic 0 z a (0) (0 
3/F/68 R Ischemic (0) = = 0 o 
4/F/79 L Ischemic o = = 0 (0) 
5/M/37 R Ischemic o - - o 0 
6/M/74 L = Ischemic 0 = =- 0 (0) 
2 7/M/48 R Ischemic 0 1 wk Whole side + ++ 
8/M/71 R Ischemic 0 3 wk Fingers 0 0 
9/M/77 L Ischemic (0) 1 wk Hand 0 ++ 
10/F/67 L Ischemic 0 1d Whole side 0 + 
11/M/65 L Ischemic 0 1d Whole side 0 + 
t2/M/57 R Ischemic (0) id Hand (0) ++ 
13/F/59 L Hemorrhagic O 8 wk Lips, fingers, O + 
foot 
m™/M/32 R Hemorrhagic O 1d Whole side 0 (0) 
15/F/41 L Hemorrhagic O 6 wk Whole side + + 
16/F/25 L Hemorrhagic O 2 wk Whole side 0) + 
3 17 /M/67 R Ischemic Abnormal 1 wk Hand, foot + ++ 
18/F/18 L Ischemic Abnormal 1d Lips, fingers, + oe 
foot 
1S7F 7/35. L Ischemic Abnormal 1d Hand, foot $ F 
207M/66 L Ischemic Abnormal 3 mo Whole side + $ 
21/M/56 R Ischemic Abnormal 1d Whole side + zy 
22/M/56 L Ischemic Abnormal 1d Hand, foot $ +: 
4 23/M/78 R Ischemic ++ 1 wk Limbs tT ++ 
24 1F /64 R Ischemic or 1d Tongue, + ++ 
hand, foot 
25 /M/68 R Ischemic +> 8 wk Whole side ++ ++ 
26/F/63 L Ischemic ++ 1d Face, hand ++ ++ 
27/M/57 L Hemorrhagic ++ id Lips, fingers, ++ + 
foot 
28 /F/38 R Hemorrhagic ++ 6 mo Whole side ++ + 
23/1/37 R Hemorrhagic ++ 3 mo Limbs ++ + 
3D/m/72 R Hemorrhagic ++ 1d Limbs ++ + 


Sign Field 
0 + No HH 
0 F Yes HH 
(0) + No HH 
+ + No HH 
+ + No N 
++ + No HH 
++ ++ No N 
+ + Yes N 
++ ++ No N 
+ + No N 
t+ ++ No N 
++ + No N 
+ TE Yes N 
+ + Yes N 
(0) + Yes N 
+ + Yes N 
++ ++ No N 
TT ++ No N 
+ ++ No N 
+t ++ No HH 
++ + Yes N 
+ + No N 
++ ++ No N 
“++ ++ No N 
++ ++ No N 
++ ++ No N 
T + No N 
+ ++ No N 
++ ++ No N 
+ ++ No N 


*Group 1 consisted of patients with hemianesthesia without pain who experienced a loss of cortical somatosensory evoked potentials (SEPs) (six cases); group 2, 
Patients with hemianesthesia with pain and a loss of cortical SEPs (ten cases); group 3, patients with hypesthesia with pain and reduced cortical SEPs (six cases); and 
group 4, patientsewith pain and normal touch and joint sensation and normal SEPs (eight cases). 

~Zeros indicate lost sensation; and double pluses, no deficit. 

Pain onset after stroke in days, weeks, or months. Minuses indicate pain absent. 

€Singie plus sign indicates impaired; two plus signs, no deficit; and O, lost. 


|| 4H indicates:homenymous hemianopia; N, normal. 


recorded at the contralateral parietal scalp 
(Fig 1, E), while P» and N, are recorded at 
the prerolandie sealp (Fig 1, A). With 
noneephalic reference recordings, the cor- 
tical components rade over the widespread 
N,, negativity, as can be seen when the 
contralateral traces are superimposed on 
the ipsilateral parietal trace (Fig 1, D), and 
they were measured from the N,, baseline 
response.’ For each patient, SEPs to 
stimulation on the affected side were com- 
parec with SEPs to stimulation on the 
nonaffected side (Tables 2 and 3), thereby 
minimizing ambiguities associated with 
individual variations.” Normative data 
were collected in 20 subjects aged 21 to 61 
years {mean age, 49 years, 13 men and 
seven women). All subjects gave informed 
consent. 


RESULTS 


Spontaneous pains, or hyperpathic 
overreactions to mild stimulation, or 
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both, were noticed on the affected side 
in 24 patients (Table 1). Touch and 
joint position sensations were lost in 
14, reduced in eight, and fully pre- 
served in eight. Vibration sense was 
lost in eight, reduced in 13, and nor- 
mal in nine. Mild hemiparesis was 
noticed in 14, and brisk tendon 
reflexes occurred in these 14, as well 
as in three others without any weak- 
ness occurring. Only six patients had 
a Babinski plantar response. No 
patients experienced any difficulty 
moving. Each patient could be unam- 
biguously allocated to one among the 
following groups. 


Group 1 


These six patients had no spontane- 
ous pain nor any hyperpathic overre- 
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action when studied up to one year 
after the stroke. Touch, joint position, 
and vibration sensations were lost on 
the affected side. Temperature and 
pain sensations were lost in two 
patients, reduced in three, and normal 
in only one (case 6). Median nerve 
stimulation on the affected side failed 
to elicit any focal contralateral SEP 
over the parietal or frontal scalp, but 
the P,, P,,, and N, farfields were 
present and similar to those on the 
control side. On CT, all cases showed a 
focal posterolateral thalamic infarc- 
tion in the territory of the geniculo- 
thalamic artery that supplies the ven- 
troposterior thalamus, including the 
somatosensory relay.” The occipital 


cortex was concomitantly infarcted in’ 


five patients with homonymous hem- 


ianopia (Fig 2, A) but unaffected in - 


Vy Ee 






i 3 . 


= 


Fig 1.—Normal somatosensory evoked poten- 
tials (SEPs) to left median nerve (MN) stimula- 
tion in noncephalic reference recording. Nega- 
tivity of scalp electrodes registers upward. 
Brief positive farfields P,, P,,, and P,, are seen 
in all traces. Prolonged N.a negativity is also 
recorded all over scalp and its profile is best 
seen at parietal scalp ipsilateral to side stimu- 
lated (diagonal lines in C). Focal cortical 
components P» and Nz. appear at right prero- 
landic scalp (A) and Noo, P27, Nes, and Ps are 
seen at right parietal scalp (B). All traces are 
superimposed in D to show how cortical com- 
ponents diverge from N,, baseline from which 
they can be measured. Arrows indicate site of 
scalp electrodes shown in head drawing. 


Fig 2.—Computed tomographic scans of right 
hypodense geniculothalamic lesion in cases 1 
(A) and 5 (B), in which both patients were 
without central pains. Posterior cerebral artery 
was also infarcted in A. 
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Fig 3.—In case 15, patiert had central pain, 
six weeks after stroke. Lett hyperdense hem- 
orrhagic lesion in posterolateral thalamus (A). 
Somatosensory evoked petentials (SEPs) to 
Stimulation of median nerve (MN) on affected 
side (B) or on nonaffected side (C) in non- 
cephalic positioned refererce recording. Sites 
of scalp electrodes showa in head drawing 
indicated on right side of tracings (arrows). 
Negativity of scalp electrodes registers 
upward. Contralateral SEPs (thick line) are 
Superimposed on simultaneously recorded 
ipsilateral parietal response (thin line). Only 
widespread P,, P,,, and N,, responses reflect- 
ing infrathalamic generatcrs are seen in B. 
Control SEPs to stimulation an unaffected side 
(C) show normal frontal P,and Nao responses 
and parietal Nə and P,, responses riding over 
widespread N,, response. 


pith AA AA AARAA edb baste ia lil 





Fig 4.—Computed tomographic scans of right 
hypodense lesion in case 7 (A) and of left 
hemorrhagic lesion in case 13 (B). Both 
patients had central pains. 
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patient No. 5 in whom no visual dis- 
turbance was evident (Fig 2, B). 


Group 2 


These ten patients complained of 
poorly localized spontaneous burning 
and crushing or cramplike pain on the 
affected side. Hyperpathic overreac- 
tions occurred in seven patients. The 
pain was confined to the right side of 
the lips, right hand, and foot?’ in one 
case, and to the hand in three cases. 
While touch and joint position sensa- 
tions were abnormal in all cases (lost 
in eight and reduced in two), the clin- 
ical somatosensory deficit presented 
various patterns (Table 1) and was on 
the whole less severe than in group 1. 
Despite such clinical variations, SEPs 
to stimulation on the affected side in 
all group 2 patients showed a com- 
plete loss of contralateral cortical 
components, but there was preserva- 
tion of the P, P,,, and N,, farfields 
(Fig 3, B): In six cases, CT disclosed, in 
the thalamic territory of the geniculo- 
thalamic artery, a focal infarct of 
similar size to patients in group 1 
(compare Fig 3, A and Fig 2, B). Three 
cases had a posterior thalamic hemor- 
rhagic lesion (Fig 4, A), and case 13 
had a retractile hypodense area inter- 
preted as residual scar on a capsulo- 
thalamic hematoma (Fig 4, B). 


Group 3 


These six patients had painful par- 
esthesia (pins and needles sensation), 
impressions of electric discharges or 
crushing pain, and hyperpathic over- 
reactions to repeated touch. Com- 
pared with the normal side, tactile 
and joint position sensations were 
reduced at various extents but never 
completely lost. Vibration sensations 
were reduced in four cases, while 
thresholds for painful pinpricks were 
normal. Contralateral cortical SEPs 
were abnormal with prolonged laten- 
cy (Table 2), or decreased voltage (Ta- 
ble 3), or both. 

For example, case 22, which was 
studied two weeks after a left thala- 
mocapsular hemorrhage (Fig 5, A), 
showed loss of graphesthesia and 
reduced touch and joint position sen- 
sations, but preserved vibration and 
thermalgesic sensations. Nx, Pz, and 
P,, SEP components were considera- 
bly reduced and delayed (Fig 5, B). 
Eight weeks later, the lesion was no 
longer visible on CT (Fig 5, D) and 
touch and joint sensations had 
improved, but on the right side of his 
body, the patient was experiencing 
permanent, painful paresthesia and 
hyperpathic overreactions to temper- 
ature that had become so severe he 
was unable to take warm baths. The 
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Median Nerve Stimulation 
ee 


P14-P27 















Normal subjects (n = 20) 







Latency, mean + SD 5.54 + 0.51 11.06 + 2.73 6.7 + 1.35 
Mean (+ SD) side difference 0.24 + 0.28 0.38 + 0.39 0.35 + 0.36 
Mean side difference +2.5 SDs 0.92 1.36 1.25 
Group 3 
Mean side difference of latency 
Case 17 Noo absent 1.94 1.25 
Case 18 0.1 0.58 0.4 
Case 19 2.38¢ 3.2¢ 1.784 
Case 20 1.91¢ Po7 absent Poo absent 
Case 21 1.34 1.94 1.84 
Case 22 1.91¢ 7.3t 4.13¢ 















Group 4 
Mean side difference of latency 


Cases 23-30 0.47 + 0.23 





0.19 + 0.1 0.43 + 0.28 





*SEPs indicates somatosensory evoked potentials. 

tLatencies from peak of P44 farfield to peak of parietal Noo and P22, or frontal Poo. Side differences compare 
latencies for stimulation of either right or left median nerve in same subject. In normal subjects, the side 
difference is the larger minus the smaller latency whichever the side stimulated. In patients, it is the latency for 
stimulation on the affected side minus the latency for stimulation on the normal side. Loss of an SEP component 
implied a more severe alteration than a latency increase. Case 18 showed latency difference in normal range, 
but significant reduction in voltage (Table 3). 

More than 2.5 SDs in excess of normal mean. 


Table 3.—Voltage (mV) of SEPs* to Median Nerve Stimulationt 


Median Nerve Stimulation 


Normal subjects (n = 20) 
Voltage, mean + SD 


Mean (+SD) side 
difference, “% 

Mean side difference —2.5 
SDs, % 


Group 3 
Side difference, % 
Case 17 Noo absent 25+ 33¢ 


Case 18 80 50 154 
Case 19 39F 32+¢ 194 
Case 20 50+ Po7 absent P22 absent 
Case 21 90 42 434 
Case 22 14} 14¢ 32¢ 


Group 4 
Side difference, % 
Cases 23-30 





84.6 + 9.1 63.8 + 14.3 


*SEPs indicates somatosensory evoked potentials. 

tPeak voltage of the parietal Noo and P27 and frontal P22 measured from the Nig baseline in noncephalic 
reference recordings. Side differences compare voltages for stimulation of either right or left median nerve in 
the same subject. In normal subjects, the side difference is the voltage of the smaller response in percent of the 
larger response, whichever the side. In patients, the voltage for stimulation on the affected side is given as 
percent of the voltage for stimulation on the control side. 

More than 2.5 SDs below the normal mean. 


parietal Nx to P,, SEPs to the right 
median nerve remained abnormal, 
although somewhat improved (Fig 5, 
E). At five months, the pain remained 
severe and there were no further 
changes in SEPs (Fig 5, G) nor in 
clinical signs. In four cases CT showed 
an ischemic lesion in the geniculothal- 
amic artery territory, much like that 
in groups 1 and 2 (Fig 6, A and B). One 
of them (case 20) had a concomitant 
posterior cerebral artery infarct with 


homonymous hemianopia. The others 
(cases 21 and 22) had a capsulothal- 
amic hemorrhage. 


Group 4 


All eight patients complained of 
painful paresthesia and hyperpathic 
overreactions to nonpainfu! skin stim- 
ulation, but spontaneous pain was 
absent. These overreactions were the 
only clinical manifestation of the 
stroke in three cases, while mild tran- 
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Fig 5.—Case 22, with left hemorrhagic lesion in posterolateral thalamus at two weeks (A to C). 
Stmulation on affected side (B) evoked delayed reduced cortical somatosensory evoked 
potentials (SEPs) as compared with control (C). Somatosensory evoked potentials partially 
recovered at ten weeks (D to F) and five months (G and H). Contralateral SEPs (thick line) are 
superimposed on simultaneously recorded ipsilateral parietal response (thin line). MN indicates 


median nerve; arrows, site of scalp electrodes shown in head drawing. 


sient hemiparesis had been seen in 
five cases. Tactile and joint position 
sensations were normal in all cases. 
Vibration sense was reduced in four 
cases and normal in four (Table 1). All 
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eight patients showed remarkably 
preserved SEPs (Fig 7, B), with no 
significant difference for the latency 
or voltage differences between corti- 
cal SEPs to left or right side stimula- 


Thalamic Pain Syndrome—Mauguiére & Desmedt 


tion (P >.17, Tables 2 and 3). Com- 
puted tomography disclosed a small 
ischemic or hemorrhagic lesion. in- 
volving either the anterolateral thala- 
mus (cases 23 and 24, Fig 8, A), the 
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caudal pole of posterior thalamus 
(case 28, Fig 7, A), or the posterolater- 
al thalamus (cases 25 to 27, 29, and 30, 
Fig 8, B and C). 


COMMENT 


All the patients in this series pre- 
sented a thalamic syndrome due to a 
thalamic lesion verified by CT and 
clinical somatosensory disturbances 
without hemiplegia on the opposite 
side.! The clinical findings identified 
patients with distinct nosological fea- 
tures, such as analgic thalamic syn- 
drome with no central pain but severe 
hemianesthesia, including lost vibra- 
tion and impaired thermalgesic sensa- 
tions (cases 1 through 6), and a pure 
algetic thalamic syndrome (cases 23 
through 25) with painful paresthesia 
and hyperpathic overreactions, but 
Fig 6.—Computed tomographic scans of right ischemic lesion in case 17 (A) and left ischemic clinically normal somatic sensation 
lesion in case 18 (B). Both patients had severe central pains but slight somatosensory evoked (Table 1). A genuine analgic syndrome 
potential alterations. was validated in cases 1 through 6 by 
careful clinical follow-up for one to 
four years to exclude any late occur- 
rence of central pain.‘ This follow-up 
seemed sufficient since, in cases 7 
through 30, the central pain appeared 
before six weeks in 20 patients and 
before six months in the other four. 

Cases 7 through 22 had central pain 
and hypoesthesia on the affected side 
but differed in the type or severity of 
their deficits in somatic sensation. 
This prompted an attempt to distin- 
guish cases in whom the lemniscal 
pathway was either partially pre- 
served or interrupted at thalamic lev- 
el. The clinical testing of vibration 
and thermalgesic sensations was non- 
contributory, while touch and joint 
position sensations provided some 
cues. There were practical difficulties 
for deciding whether any sensation 
tested was either strictly normal 
(two plus signs in Table 1) or re- 
duced (one plus sign in Table 1) in 
the single patient, namely because of 
the subjective variability of the 
patient’s response. Somatosensory 
evoked potentials proved useful to 
titrate lemniscal deficits and more 





Right MN 
LY 


——~ 


Fig 7.—Case 28 in which patient had hyper- 
pathic overreactions and spontaneous burn- 
ing pains in left side of face and body. Right 
hyperdense hemorrhagic lesion in very poste- 
rior part of thalamus and adjacent subthalamic 
area (A). Stimulation of left median nerve (MN) 
on affected side evoked normal somatosenso- 
ry evoked potentials (SEPs) (B) similar to 
those responding to stimulation on the nonaf- 
fected side (C). Contralateral SEPs (thick line) 
are superimposed on simultaneously recorded 
ipsilateral parietal response (thin line). Arrows 
indicate site of scalp electrodes shown in 
head drawing. 
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=ig &6.—Computec tomographic scans of small ischemic lesion in right anterolateral thalamus in 
case 24 (A) and in right posterolateral thalamus and posterior capsule in case 25 (B). Right 
hemorrhagic lesion is in posterolateral thalamus in case 30 (C). 


reliably allocate patients to the noso- 
logical clusters suggested on clinical 
grounds. 

Previous SEP studies of thalamic 
syndrome had shown loss or reduction 
of scalp respenses.***'! The present 
study is the first to use noncephalic 
positioning as reference for analyzing 
che P,-P,.-N,, farfields (reflecting vol- 
ume-conducted activities in the 
somatosensory pathways) and the N,,- 
P,.-P., cortical responses.” Farfields 
of SEPs were preserved in all cases 
(Fig 3, B), thus further documenting 
that their generators are located 
below the thalamus. Cortical N.,-P;,- 
P,- components were lost in cases 1 
through I5, so that SEP data did not 
tell apart grouns 1 or 2, which were 
clearly segregated anyway by the 
presence or absence of central pain. 
However SEPs were useful to sepa- 
rate these two groups from group 3 
patients in whem cortical SEPs were 
present but with increased latency 
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(Table 2) and reduced voltage (Table 
3). Noel and Desmedt” also found that 
early cortical SEPs, when present, 
were usually delayed in subcortical 
lesions but not in cortical lesions. The 
value of SEPs was shown in patients 
with apparently similar clinical defi- 
cits (cases 7 and 17) but distinct SEP 
responses that documented lemniscal 
lesions of different severity. Somato- 
sensory evoked potentials allocated 
patients to either groups 1 and 2 or 3 
without any ambiguity, despite rather 
variable clinical findings in each 
group (Table 1). Finally, SEPs docu- 
mented lemniscal integrity in group 4 
patients, including the cases with clin- 
ical vibration or thermalgesic deficits 
(cases 27 to 30). 

Computed tomographic scans did 
not help differentiate thalamic syn- 
dromes with or without pain. The 
lesion involved the geniculothalamic 
artery in 18 of the 20 patients with 
thalamic infarction, and a variety of 
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clinical signs were recorded despite 
similar CT hypodensities in the poste- 
rolateral thalamus (Figs 2, B, 3, A, 6, 
A and B, and 8, B). Detailed correla- 
tions were more difficult for hemor- 
rhagic lesions, but these involved the 
posterior thalamus in all cases with 
touch and joint position deficits. In 
cases 23 and 24 with a pure algetic 
syndrome, the posterior thalamus was 
intact and a hypodensity in the ante- 
rolateral thalamus reflected an 
infarct in the territory of the tubero- 
thalamic artery” (Fig 8, A). Our series 
excluded cases with a normal CT, such 
as pure sensory stroke, with small 
lacunae generally unresolved on CT.” 
A few patients with persistent pure 
sensory stroke may disclose a thalam- 
ic lesion on CT, as well as clinical 
features of the Dejérine-Roussy syn- 
drome.*** Along this line, the small 
ischemic lesion of case 9 had been 
overlooked in the first CT, while the 
hemorrhagic lesion of case 22 became 
poorly detectable on CT after five 
months (Fig 5, D). We conclude that 
although CT is useful in documenting 
the presence of a thalamic lesion, it is 
of little help for differentiating noso- 
logical subtypes. 

Central pain is often believed to 
reflect some alteration of lemniscal 
control over nociceptive inputs.“ 
Early cortical SEPs do not test the 
function of nociceptive neurons in 
ventroposterolateral (VPL) or intra- 
laminar thalamic nuclei.”® Our data 
on early cortical SEPs suggest that 
complete interruption of lemniscal 
transmission through VPL up to pari- 
etal cortex does not necessarily 
release the mechanisms underlying 
central pain (cases 1 to 6). Clinical 
somatosensory deficits were more 
severe in group 1 than in group 2, 
suggesting that a larger lesion (per- 
haps involving both nociceptive neo- 
thalamic and lemniscal systems in 
VPL thalamic nucleus) may be incom- 
patible with the occurrence of central 
pain. Along this line, neurosurgical 
stereotaxic lesions in thalamic nuclei 
other than the somatosensory relays 
never resulted in central pain, while 
VPL thalamotomy was reported to 
entail the risk of spontaneous pain 
that occurred more frequently after a 
more restricted lesion. However, the 
mechanisms involved are not entirely 
clear and the clinical deficits in pain 
and temperature sensations did not 
seem to correlate with presence or 
absence of spontaneous central pain 
(cases 6 and 15, Table 1). Further 
insight into these problems may be 
provided by SEPs to nociceptive stim- 
ulation.” 
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Group 3 forms a coherent nosologi- 
cal cluster with central pain, hyper- 
pathic overreactions, minimal so- 
matosensory loss, and persistent but 
abnormal cortical SEPs. The preser- 
vation of pain sensations in these 
cases suggests that nociceptive inputs 
still reach their cortical projections, 
and the central pain may involve 
inadequate gating of these inputs by 
the (partially altered) lemniscal sys- 
tem.**** Case 22 was somehow unex- 
pected in showing an aggravation of 
the central pain as lemniscal trans- 
mission improved and cortical SEPs 
partially recovered (Fig 5). This sug- 
gests that interactions between the 
lemniscal and nociceptive systems are 
rather complicated and can be influ- 
enced in several ways by thalamic 
lesions involving each of these sys- 
tems in VLP thalamic nucleus. 

Group 4 presented distinct features, 
in which central pain rarely occurred 
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spontaneously but was experienced as 
overreactions to repetitive nonpainful 
skin stimulation. Clinical somatosen- 
sory deficits were absent or mild (Ta- 
ble 1). The norma! cortical SEPs (Ta- 
bles 2 and 3, Fig 7) documented the 
integrity of the VPL relay and vali- 
dated a pure algetic thalamic syn- 
drome. The hypothesis of deficient 
lemniscal control over nociceptive sys- 
tems cannot apply to group 4 and 
alternative mechanisms for central 
pain must be considered. A hyperac- 
tivity of intralaminar and centra! lat- 
eral thalamic nuclei receiving noci- 
ceptive (paleospinothalamic and retic- 
ulothalamic) inputs*** may be the 
most parsimonious explanation. This 
may apply to cases 23 and 24 with 
lesions involving the tubero-thalamic 
artery territory (Fig 8, A). In cases 25 
through 30, with lesions at the poste- 
rior margin of thalamus (possibly 
involving the thalamic reticular 
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nucleus), the central pain could result 
from hyperactive nociceptive systems 
in the posterior portion of the thala- 
mus, or from alteration of inhibitory 
controls exerted via reticular thalam- 
ic nuclei” over the central or postero- 
lateral nociceptive thalamic systems, 
or from both. 

In conclusion, the thalamic syn- 
drome can be subdivided into four 
subgroups by combined clinical evi- 
dence and cortical SEPs that titrate 
the actual deficit of lemniscal path- 
ways. The proposed nosological differ- 
entiation provides a reference frame 
for treatment and pathophysiologic 
studies of central pain. 
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Prevalence of Parkinson’s Disease in the 


Pars: Community of Bombay, India 
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@ A doo*-to-door survey was carried 
out to screen a community of 14010 
people (Parsis living in colonies in Bom- 
bay. india) for possible neurologic dis- 
eases. High school graduates, social 
workers, anci medical students adminis- 
tered a screening questionnaire that had 
been showmr in a pilot survey to have a 
sensitivity o 100% for identifying those 
with Parkineon’s disease. Neurologists 
used definec diagnostic criteria to evalu- 
ate individuas positive on the screening 
survey. There were 46 people (25 men, 21 
women) who suffered from Parkinson’s 
disease (S283 cases per 1000 popula- 
tion). The age-specific prevalence ratios 
increased consistently with age. Age- 
adjusted preweience ratios were slightly 
higher for mea. 
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The discovery that the neurotoxin 

l-methyl-4-phenyl-1,2,3,6-tetrahy- 
dropyridine (MPTP) produces a condi- 
tion virtually identical to Parkinson’s 
disease (PD) in humans has lead to a 
renewed interest in the epidemiology 
of PD: 

Since PD is a major public health 
problem in both developing and devel- 
oped countries, there is a need for 
accurate information on its preva- 
lence in different communities world- 
wide. The World Health Organization, 
Geneva, together with the US Nation- 
al Institutes of Health, Bethesda, Md, 
designed a protocol to measure the 
prevalence of major neurologic dis- 
eases, including PD.? This protocol has 
previously been used in investigations 
in the United States, Nigeria, and the 
People’s Republic of China. Smaller 
pilot studies were also completed in 
India, Colombia, Ecuador, Mexico, 
Venezuela, and Peru.** 

The India pilot study was carried 
out in a community of 851 people 
(Parsis living in a colony in Bombay).* 
The questionnaire was initially tested 
in the same community and had a 
sensitivity of 100% for detecting epi- 
lepsy, febrile seizures (only in chil- 
dren), completed stroke, peripheral 
neuropathy, movement disorders, ce- 
rebral palsy, mental retardation, and 
severe dementia. This article de- 
scribes the results of a large-scale 
door-to-door survey (the first of its 
type from India) of the prevalence of 


PD in all Parsis living in colonies in 
Bombay. 


MATERIALS AND METHODS 


The Parsis (followers of the Zoroastrian 
religion) migrated to India between the 
seventh and tenth centuries AD from Iran. 
The Bombay community is stable, accepts 
no religious conversions, and rarely allows 
intermarriage with other religions. About 
71% of the 91000 Parsis in India live in 
Bombay, according to the 1971 census.’ 
About a third of the Parsis in Bombay 
reside in large groups of houses known as 
colonies. Wealthy Parsis had built these 
colonies for the less affluent members of 
the group several decades ago. Most of the 
study population lived there for many 
years even after their social circumstances 
improved. 

Informed consent was obtained from 
community leaders, heads of households, 
all individuals aged 14 years or above, and 
from the parents of children below 14 
years old. Parsis were eligible for the study 
if they resided in a colony in Bombay city 
prior to prevalence day on March 1, 1985. 
High school graduates, social workers, and 
medical students admmistered both a cen- 
sus and screening questionnaire in a door- 
to-door survey. The study neurologists 
examined individuals positive on the 
screening questionnaire. The examinations 
were done in a common area in the colony 
itself or in the individual’s home. The 
protocol and methodology are reported 
elsewhere.” 

A diagnosis of PD was made if three of 
the following clinical features were 
present: postural instability, bradykinesia, 
rigidity, and tremor at rest. All other 
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Age Group, y Males, No. (%) 







15-19 397 (5.96) 
20-24 398 (5.97) 
25-29 369 (5.54) 
30-34 428 (6.42) 
35-39 458 (6.87) 
40-44 449 (6.74) 
45-49 448 (6.72) 
50-54 498 (7.47) 
55-59 481 (7.22) 
60-64 532 (7.98) 
65-69 454 (6.81) 
70-74 329 (4.94) 
75-79 250 (3.75) 
80-84 182 (2.73) 
85+ 109 (1.64) 
Total 6663 (100.00) 








known causes of the parkinsonian syn- 
drome were ruled out. Individuals with 
possible PD were also excluded. The fre- 
quency of PD in this study is expressed as a 
point prevalence ratio (prevalence day, 
March 1, 1985). All ratios were age- 
adjusted to the 1960 United States popula- 
tion.® 


RESULTS 


On prevalence day, there were 
14010 people living in 4537 households 
in the colonies. Of these, 261 (5.4%) 
households could not be interviewed, 
either because they refused or were 
unavailable despite repeated attempts 
to contact them. The age and sex 
distribution of the screened popula- 
tion is shown in the Table. This pat- 
tern is not similar to that of the 
general population of India or several 
other developing countries. Forty- 
four percent were over 50 years of age 
as compared with 12% of the general 
Indian population.’ 

There were 1309 persons who 
screened positive for PD. Following 
the neurologic evaluation, 53 persons 
were identified as having parkinso- 
nian syndrome. The remaining indi- 
viduals were either free of neurologic 
disease (174 cases), or suffered from 
other neurologic conditions (1065 
cases). Seventeen of the 1309 persons 
refused neurologic examination. Of 
the 53 persons with parkinsonian syn- 
drome, 46 were prevalent cases of PD 
(developed PD after moving to the 
colonies and on or before prevalence 
day), three were non-prevalent PD 
cases (developed PD after prevalence 
day), three had drug-induced parkin- 
sonism, and one had possible posten- 
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Age and Sex Distribution of 14010 Parsi Subjects Screened, Bombay, India, 
March 1, 1985 


0-4 220 (3.30) 211 (2.87) 431 (3.08) 
5-9 323 (4.85) 283 (3.85) 606 (4.34) 
10-14 338 (5.07) 346 (4.71) 684 (4.88) 












Females, No. (%) Total, No. (%) 


378 (5.14) 775 (5.53) 
438 (5.96) 836 (5.97) 
416 (5.66) 785 (5.60) 
431 (5.87) 859 (6.13) 
505 (6.87) 963 (6.87) 
460 (6.26) 909 (6.49) 
488 (6.64) 936 (6.68) 
596 (8.11) 1094 (7.81) 
651 (8.86) 1132 (8.08) 
597 (8.13) 1129 (8.06) 
483 (6.57) 937 (6.69) 
457 (6.22) 786 (5.61) 
291 (3.96) 541 (3.86) 
198 (2.69) 380 (2.71) 
118 (1.61) 227 (1.62) 


7347 (100.00) 14010 (100.00) 





cephalitic parkinsonism. 

Ten (21.7%) of the 46 prevalent PD 
cases had an action tremor in addition 
to a tremor at rest. In three of these 
ten cases, an essential tremor pre- 
ceded the onset of PD by several 
years. The crude prevalence ratio of 
PD is 328.3 per 100 000 population. The 
age-adjusted prevalence ratio of PD 
for the total population is 192 per 
100000 population. The age-adjusted 
prevalence ratio for men (234.8 per 
100000 population) slightly exceeds 
that for women (153.8 per 100 000 pop- 
ulation). The age-specific prevalence 
ratios of PD for men and women 
increase steadily as age advances 
(Figure). 


COMMENT 


Numerous surveys have been con- 
ducted worldwide to determine the 
prevalence of PD in various communi- 
ties. Such studies have yielded age- 
adjusted (1960, United States popula- 
tion as standard) prevalence ratios 
varying from 57 per 100000 popula- 
tion in urban China, to 179.8 per 
100000 population in Iceland.’ 

In general, communities in Africa 
and Asia (including China and Japan) 
have much lower prevalence ratios for 
PD than communities such as those in 
Rochester, Minn (165.5 per 100000 
population) or in Iceland.” It is, there- 
fore, of considerable interest to note 
that the age-adjusted ratio for PD in 
the Parsi community of Bombay, 
India (192 per 100000 population) is 
slightly higher than the highest prev- 
alence ratios reported anywhere else. 
If an environmental neurotoxin is 
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Age-specific prevalence ratio of Parkinson’s 
disease in the Parsis of Bombay (March 1, 
1985). 


strongly associated with PD, it must 
be widely distributed geographically. 

In this study, men were found to 
have a higher prevalence of PD than 
women. Reports from other studies 
have shown some of the following: 
higher prevalence ratios for men," 
higher prevalence ratios for wom- 
en, or similar prevalence ratios for 
both sexes.” 

All studies show increasing preva- 
lence of PD with increasing age except 
in the older age-groups. In the elder- 
ly, some studies show a decline in 
prevalence of PD," whereas others, 
including this study, show a consis- 
tent increase.'!!*”° The decline of prev- 
alence ratio of PD in the elderly as 
reported in some studies could be 
related to under-ascertainment of PD 
cases in this age group. Surveys that 
use a door-to-door technique, such as 
the one carried out in Copiah County, 
Mississippi, and our study, or where 
case ascertainment is nearly complete 
as in Rochester, Minn, show consis- 
tently increasing prevalence ratios 
with age. The finding of an increase in 
the prevalence ratio of PD with 
increasing age is consistent with the 
hypothesis that an environmental 
neurotoxin may play a role in the 
cause of PD. People in the older age 
groups could have been exposed for 
longer periods to putative environ- 
mental neurotoxins and would there- 
fore be more likely to sustain PD. 
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The presence of an action tremor, in 
addifior to a tremor at rest, in some 
patiente with PD is well recog- 
nizec.?'= In addition, this study sug- 
gests that a minority of persons with 
PD hav essential tremor prior to 
onset G@ PP. There are contrary 
reports in the literature, with some 
studies suggesting an increased risk 
of PD ir persons with essential trem- 
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or,”** and others showing no such 
relationship.” A longitudinal study 
of persons with essential tremor in 
this community would be required to 
establish the presence or absence of 
such a relationship. 

Analytic case-control studies will 
be undertaken in the Parsi communi- 
ty when more biologic information is 
available on putative neurotoxins. 
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Fulminant Subacute Sclerosing Pangneephalitis 
in Association With Pregnancy 


Itzhak Wirguin, MD; Israel Steiner, MD; Daphne Kidron, MD; Talma Brenner, PhD; 
Steve Udem, MD; Bracha Rager, PhD; Oded Abramsky, MD, PhD 


è Subacute sclerosing panencephailitis 
developed during pregnancy in a 27-year- 
old woman and immediately after delivery 
in an 18-year-old woman. In both, disease 
took an acute and fulminant course culmi- 
nating in a vegetative state within several 
weeks. It is suggested that the relative 
older age of disease presentation and the 
unusually rapid neurologic deterioration 
were partially due to immunologic and 
hormonal alterations of pregnancy. 

(Arch Neurol 1988;45: 1324-1325) 


Subacute sclerosing panencephalitis 

(SSPE) is a progressive, fatal dis- 
ease of the central nervous system 
associated with measles virus infec- 
tion. It usually affects children and 
adolescents'* and has a gradual, non- 
remitting progressive course, leading 
to death within one to two years. Very 
rare cases of acute, fulminant SSPE 
have been recorded.** 

We encountered in 1985-1986, with- 
in a few months, two women in whom 
SSPE developed at a relatively ad- 
vanced age and took a rapidly deterio- 
rating course. In both patients the 
disease was associated with pregnan- 
cy. We suggest that the biological 
alterations of pregnancy were respon- 
sible, in part, for the unusual age and 
course of disease in these patients. 

REPORT OF CASES 


Case 1.—The patient was an 18-year-old 
woman. Her history included an unevent- 
ful pregnancy and delivery at age 14 years, 
and a subsequent pregnancy terminating 
in a spontaneous abortion. Two days fol- 
lowing the delivery of her second, appar- 
ently normal infant, she began to complain 
of visual blurring and general weakness. 
The symptoms were initially attributed to 
postpartum psychosis and she was ad- 
mitted to a psychiatric ward. Her condi- 
tion rapidly deteriorated and within ten 
days she reached a state of “akinetic 
mutism,” being noncommunicative with 
intermittent spontaneous decerebrate pos- 
turing. In addition, she had frequent bouts 
of hyperpyrexia, tachycardia, hyperten- 
sion, and tachypnea. During the following 
five weeks, her condition remained 
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unchanged. Results of a workup for an 
infectious, metabolic neoplastic, or im- 
mune-mediated disease were negative. 
Therapeutic trials with acyclovir sodium, 
antibiotics, and corticosteroids had no 
effect. At this stage she was transferred to 
our hospital. 

Examination revealed a comatose pa- 
tient, lying with open, roving eyes and 
unresponsive to verbal stimuli. Brain-stem 
reflexes were intact, and she had bilateral 
decerebrate rigidity with contractures, 
brisk deep tendon reflexes, and bilateral 
extensor plantar responses. She continued 
to suffer from attacks of high fever, tachy- 
cardia, and tachypnea. Further workup 
revealed no evidence of neoplastic, endo- 
crine, or autoimmune processes, and bacte- 
rial, viral, and fungal cultures and results 
of serologic tests were negative. Electroen- 
cephalogram showed diffuse symmetrical 
slow activity. Repeated computed tomo- 
graphic scans demonstrated progressive 
cortical atrophy with no focal pathologic 
findings. The cerebrospinal fluid (CSF) 
was acellular with normal protein and 
glucose levels; oligoclonal immunoglobulin 
bands were present. Serum and CSF mea- 
sles antibody titers (enzyme-linked immu- 
nosorbent assay) were high at 1:655360 
and 1:8192, respectively. Measles infection 
history was unobtainable. During the fol- 
lowing days, autonomic instability wors- 
ened and the patient sustained recurrent 
episodes of cardiorespiratory arrest. She 
succumbed to one of these events. Autopsy 
was not permitted. 

Case 2.—A 27-year-old, previously 
healthy woman complained of frontal 
headache and blurred vision during the 
14th week of her first pregnancy. Within 
the next two weeks, behavioral changes 
and disorientation appeared, culminating 
in a stuporous state. In the 24th week of 
her pregnancy she was transferred to our 
ward. 

The patient’s history was suggestive of 
measles infection during early childhood. 
The general physical examination was 
unremarkable and gynecologic examina- 
tion disclosed a fetus consistent with ges- 
tational age. The patient was unconscious, 
responding adequately to painful stimuli 
but noncommunicative. Left gaze palsy, 
grimacing, and spontaneous involuntary 
hand movements were noted. No signs of 
meningeal irritation were present. Tone 
was rigid in all limbs with hyperactive 
deep tendon reflexes and bilateral plantar 
flexor responses. Laboratory workup 
revealed moderate iron-deficiency anemia. 
Results of further routine biochemical and 
hematologic tests were normal. No sign of 
autoimmune abnormality was detected 
and cultures were negative. An electroen- 
cephalogram showed periodic slow-wave 
bursts of high amplitude at 8-s intervals 
with burst suppression. Computed tomog- 


raphy demonstrated cortical atrophy. The 
CSF was acellular, with protein content of 
0.65 g/L. Oligoclonal immunoglobulin 
bands were present on agarose gel electro- 
phoresis. Serum antimeasles antibody titer 
was 1:40960 and the CSF titer was 
1:32 768. 

In the following nine weeks the patient’s 
condition remained unchanged. As her 
family wished to have the child, intensive 
obstetric care was undertaken. In the 38rd 
gestational week, spontaneous labor began. 
A premature, otherwise apparently 
healthy female infant was delivered by 
cesarian section. Antimeasles antibodies 
at a titer of 1:10240 were present in her 
serum, and at 1:128 in her CSF. Nine days 
after delivery, the patient was transferred 
to a nursing facility. No change in her 
comatose state was noted during the 11 
weeks of hospitalization. 

Specific and nonspecific cellular immu- 
nity was tested by hymphoproliferative 
assay. The tested antigens were myelin 
basic protein from bovine brain, measles 
antigens from mouse neuroblastoma cells 
persistently infected with the Edmonston 
strain of measles virus or from the same 
virus grown on vero cells and measles-vero, 
concanavalin A, and phytohemagglutinin. 
No significant proliferative response 
against both measles antigens and myelin 
basic protein was found, while the 
response to the mitogens was normal. This 
fact was previously described in patients 
with SSPE.° The presence of antibodies 
specific for measles virus structural pro- 
teins in patient’s serum, CSF, and amniotic 
fluid was demonstrated by immunoprecipi- 
tation of the various specimens by poly- 
acrylamide gel electrophoresis on a slab 
gel apparatus, as described previously.’ 
The patients fluids as well as those 
obtained from a patient with biopsy-prov- 
en SSPE revealed a strong immune 
response against N and NP proteins, while 
no antibodies against M protein were 
detectable in the serum, CSF, or amniotic 
fluid specimens (Figure). 

COMMENT 

Both patients presented with rapid- 
ly progressive neurologic disorder of 
acute onset culminating in a vegeta- 
tive state within one month. A sys- 
temic, neoplastic, metabolic, or in- 
flammatory process causing the dis- 
ease was excluded. High titers of 
serum and CSF measles antibodies 
were present in the absence of clinical 
evidence for systemic measles infec- 
tion. There was also no evidence of an 
immunocompromised state, compli- 
cated by measles encephalitis.*’ 
Though no histopathologic examina- 
tion was available, the presence of the 
antimeasles antibodies, the CSF oligo- 
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Humoral immune response to measles virus proteins. Lane 1 shows rabbit antimeasles serum; 2, 
patient's serum (1/200); 3, patient’s cerebrospinal fluid (1/20); 4, patient’s amniotic fluid 
(1/20); 5, serum obtained from child with biopsy-proven SSPE (1/200); and 6, cerebrospinal 
fuid *rom child with biospy-proven SSPE (1/20). M indicates matrix protein; NP, nucleocapsid 


protein; and P, phosphoprotein. 


clonal immunoglobulins, and the 
immunologic findings in the second 
patient are diagnostie of SSPE. In the 
first case, bouts of fever, tachycardia, 
and hypertension occurred, which are 
often deseribed in SSPE. In view of 
the unusual form of the disease, we 
feel that unsuspected SSPE in preg- 
nancy may be more common than it 
kas previously been considered. 
Aceumulating evidence suggests 
that SSPE is caused by a virus identi- 
cal or similar to the measles virus."® 
The virus appears to escape the natu- 
ral host immune mechanism, is har- 
bored in neurons and glial cells, and 
eventually leads to their destruction. 
It seems that infection affects suscep- 
tible hosts during a critically vulnera- 
b.e period. Despite extensive clinical 
and laberatery research, the immuno- 
logic defect responsible for SSPE has 
not been elucidated.“ Patients 
remain wel. during the prolonged 
irterval frem primary infection until 
a significant amount of central ner- 
veus system tissue destruction takes 
place. Age of clinical presentation 
therefore depends partially on the 
rate of viral multiplication in the 
infected tissue. Since the age of pre- 
sentation usually varies between 5 
and 15 years, it seems that several 
additional factors such as viral viru- 
lence and host immune mechanism 
may influence disease course. Such 
factors may sometimes change the 
natural histery of SSPE drastically, 
causing a dormant slow viral infection 
to “explode” and take an acute and 
fulminant eourse. Examples of this 
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are the patients, described by Gilden 
et al,‘ who at ages 12 and 13 years 
developed SSPE of an extremely acute 
course.* Our patients developed SSPE 
at a relatively advanced age and 
reached a vegetative state within a 
few weeks. The association of this 
unusual disease form and pregnancy 
might have been coincidental. We sug- 
gest, however, that pregnancy may 
have played a crucial role in both the 
timing of appearance and the course 
of the disease. 

Pregnancy represents a state of 
natural immunosuppression manda- 
tory for fetal survival.” Evidence for 
compromised immunity includes in- 
creased susceptibility to viral infec- 
tions, decreased maternal skin graft 
rejection, and a higher incidence of 
neoplasia.'*'’ It has also been reported 
that some putative immune-mediated 
diseases such as myasthenia gravis, 
rheumatoid arthritis, systemic lupus 
erythematosus, and multiple sclerosis 
go into remission during the second 
half of pregnancy with postpartum 
relapses.” Pregnant women have 
increased levels of humoral immuno- 
suppressive substances such as a-feto- 
protein, pregnancy-associated plasma 
proteins, blocking antibodies, prosta- 
glandins, and steroid hormones." 
Cell-mediated immunity is also 
affected as reflected by lymphocytic 
proliferative response to foreign anti- 
gens and decreased helper-to-suppres- 
sor T-cell ratio.” 

We suggest that the immunosup- 
pressed state of pregnancy triggered 
the delayed onset and fulminant 


course of SSPE in our patients. Simi- 
larly, Nelson et al” and Gaines et al” 
described rapid neurologic deteriora- 
tion in two pregnant women with 
SSPE aged 21 and 15 years, respec- 
tively. At present, the exact mecha- 
nism linking pregnancy to the unusual 
presentation and course of SSPE 
remains unknown. 
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Normal Brain-Stem Auditory Evoked Potentials 
With Abnormal Latency-Intensity Studies 
in Patients With Acoustic Neuromas 


Alan D. Legatt, MD, PhD; Timothy A. Pedley, MD; Ronald G. Emerson, MD; 
Bennett M. Stein, MD; Maxwell Abramson, MD 


è Brain-stem auditory evoked poten- 
tials (BAEPs) are highly sensitive for 
detecting acoustic neuromas but false- 
negative results occur. We studied BAEPs 
preoperatively in 39 cases of acoustic 
neuroma. Absolute and interpeak laten- 
cies ipsilateral to the tumor, and interau- 
ral latency differences, were normal in 
four patients with small tumors. In three of 
these, however, results of latency-intensi- 
ty studies were abnormal. In one patient, 
the latency-intensity result became nor- 
mal postoperatively. If acoustic neuroma 
is suspected, and BAEPs are normal by 
usual criteria, latency-intensity functions 
should be examined to maximize chances 
of detecting a small tumor. 

(Arch Neurol 1988;45: 1326-1330) 


The short-latency brain-stem audi- 

tory evoked potential (BAEP) is a 
useful noninvasive test to screen for 
lesions affecting the eighth cranial 
nerve. The sensitivity of BAEPs in 
detecting acoustic neuromas exceeds 
90% in most published series (Table 
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1), although false-negative results 
occur. The sensitivity depends on 
the characteristics of the patient pop- 
ulation as well as laboratory eriteria 
for abnormality. Thus, in one study 
restricted to small (<2 mm) tumors, 
BAEPs were positive in only 74% of 
patients.’ Analyses of test results 
were once based solely on the latency 
of wave V. Subsequent refinements 
have included latency measurements 
of waves I (electrocochleogram N1) 
and III, calculation of interpeak laten- 
cies including a “central conduction 
time” (I-V interval), and measure- 
ment of interaural differences of both 
absolute and interpeak latencies. 

In this article we describe preopera- 
tive BAEP studies of 39 acoustic neu- 


romas. Modification of the test para- — 


digm to evaluate the effect of stimulus 
intensity on latencies of BAEP com- 
ponents resulted in detection of three 
intracanalicular tumors for which the 
“standard” BAEP was normal. The 
sensitivity of BAEPs in screening for 
acoustic neuromas can be increased by 
routine use of  latency-intensity 
studies. 


PATIENTS AND METHODS 


We performed preoperative BAEP 
studies in 37 patients with acoustic neuro- 
mas. Thirty-one of these also had latency- 
intensity determinations. Two patients 
with neurofibromatosis had bilateral 
tumors. Results of intraoperative electro- 
physiologic monitoring and outcome in 
these patients will be described else- 
where. 

The BAEPs were recorded using monau- 


ral rarefaction or alternating-polarity 100- 
as clicks delivered at a rate of 14/s and at 
an intensity of 70 dB above hearing thresh- 
old as determined at the time of testing 
(dB SL). If the sensory threshold was 
greater than 20 dB nHL, the stimulus 
generator was set at maximal click intensi- 
ty, which corresponded to 90 dB nHL. The 
unstimulated ear was masked with white 
noise at 40 dB below the stimulus intensity. 
Recordings were simultaneously obtained 
from Cz-A1 and Cz-A2 (International 10-20 
System) derivations. Analysis time was 10 
ms, and filter settings were 150 to 3000 Hz 
(—3 dB). Two or more separate averages of 
2000 stimuli were superimposed to demon- 
strate replicability. 

The BAEP measurements were com- 
pared with the laboretory’s normative 
data generated using tne same stimulus 
and recording conditions. Control subjects 
were volunteers who were neurologically 
and audiologically normal. These included 
70 subjects (140 ears) for standard latency 
measurements, and 23 subjects (46 ears) 
for latency-intensity functions. In each 
patient, absolute and interpeak latencies 
were measured for each stimulated ear, 
and their interaural differences were cal- 
culated. The BAEPs were considered 
abnormal if one or more major components 
were absent or if interveak latencies and 
interaural differences were more than 3 
SDs from the control means. Latency- 
intensity functions for each ear were 
determined by plotting the peak latency of 
wave V as stimulus intensity was varied in 
steps of 10 or 15 dB. These were considered 
abnormal if wave V latency was more than 
3 SDs from the control mean at any stimu- 
lus intensity. 

All patients had audiologic evaluations, 
which included pure tone audiograms and 
speech audiometry. 
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RESULTS 


The BAEP was absent on the side of 
the tumor in eight cases. In five oth- 
ers, wave V was absent although ear- 
lier compenents were present. Ipsilat- 
eral latency measurements. were 
abnormal in another 22 cases. In one 
patient with bilateral small acoustic 
neuremas, BAEP absolute and inter- 
peak latencies were normal on the left 
but abnormal on the right because of 
delayed wave I. 

The BAKPs in the remaining four 
cases were normal at the intensity 
routinely used for latency measure- 
ments in our laboratory (Table 2). 
This gives a test sensitivity of 90% in 
our series, a value similar to that 
reported by other investigators. In 
three of these patients, the tumor was 
entirely intracanalicular; in the 
fourth case, the tumor extented 1 cm 
into the posterior fessa. Despite the 
normal “standard” BAEP, latency- 
intensity study results were abnormal 
in three ef these patients; latency- 
intensity data were not obtained in a 
fourth patient. 

An example of an abnormal laten- 
cy-intensity curve for wave V is illus- 
trated in Fig 1, left. The actual data 
used to derive that curve are shown in 
Fig 2 The tumor was completely 
resected in this patient, and postoper- 
atively the latency-intensity curve 
Jecame normal (Fig 1, right). This 
patient had a normal pure-tone audio- 
gram, normal speech reception 
threshold, and normal speech discrim- 
ination scores both preoperatively 
and pestoperatively. The other three 
patients had high-frequency hearing 
loss and reduced speech discrimina- 
tion ipsilateral to the tumor. Alter- 
nate binaural loudness-balance test- 
ing demonstrated recruitment in the 
patient with the 1-cm tumor. The oth- 
er patients were not tested specifical- 
ly for recruitment. 

in two patients, a small change in 
stimulus mtensity had a striking 
effect en I-V interpeak latency ipsilat- 
eral tothe tumor. This is illustrated in 
Figs 2 and 3. A 10-dB increase in 
stimulus intensity, from 60 to 70 dB, 
resulted in a marked and unexpected 
decrease in the I-V interpeak latency 
(eft ear, 2.1 ms in Fig 2; right ear, 1.5 
ms in Fig 39. 


COMMENT 


The sharp deviation of the latency- 
intensity curve at low stimulus inten- 
s ties with convergence toward the 
norma! range at high stimulus inten- 
s_ties seen in these cases is the electri- 
cal equivalent of behavioral recruit- 
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Table 1.—False-negative BAEPs in Confirmed Acoustic Neuroma* 


Criteria No. of 
for BAEP No. of False- 
Source, y Evaluationt Tumors negatives Sensitivity, % 
Barrs et al,' 1985 IALDV 229 5 98 
Bauch et al,? 1982 _ IALDV, APLV, 26 1 96 
waveshape 
Bockenheimer et al,3 NS 19+ 5 74 
1984 
Brackmann,* 1984 IALDV >300 NS 96 
Brackmann and IALDV NS NS 96 
Forquer,® 1983 
Cashman and Rossman,® APLV, IALDV 32 0 100 
1983 
Clemis and McGee,’ APLV, IALDV 27 2 93 
1979 
Clemis and Mitchell,® IALDV 22 2 91 
1977 
Eggermont et al,? 1980 IPL 43 2 95 
Feblot and Uziel,'° 1982 APL, IPL, IALD of both 45 o 100 


Harner and Laws, '2 NS 46 2 96 
1983 

House and Brackmann,'® APL, IALDV 146 3 98 
1979 

Kawamura, '® 1983 APL, IPL 21 0 100 

Kinney and Nodar, '® APL, IPL, IALDV 28 O 100 
1980 

Kusakari et al,17 1981 IPL 23 O 100 

Maurer et al, 1'8 1982 APL, IPL 45 O 100 

Parker et al, 19° 1980 IPL 25 0) 100 

Prasher and Gibson,2° IALDV, IPL 43 (0) 100 
1983 

Robinson and Rudge,?! APLV, IPL, IALD of both 35 3 91 
1983 

Rosenhall,?? 1981 APL, IPL, IALD 22 o 100 

Rosenhamer,?3 1977 Waveshape 28 0 100 

Selters and APLV, IALDV 36 0 100 


Brackmann,?* 1977 


* BAEP indicates brain-stem auditory evoked potential: IALDV, interaural latency difference of wave V; APLV, 
absolute peak latency of wave V; NS, not specified; IPL, interpeak latencies; APL, absolute peak latency of 
multiple waves; and IALD, interaural latency differences of multiple waves. 

tAbsence of waves was also a criterion in most studies. Some articles did not classify absence of the BAEP 
as an abnormal result, but rather as a noninformative or invalid test. For the purposes of this table, we included 
absence of BAEP in the total of abnormal results. 

This study was restricted to tumors smaller than 2 em. 


Table 2.—Preoperative BAEP Measurements on Side With Tumor* 


Age, y/sex 

Tumor 

Click threshold, dB nHL 
BAEP tested at, dB nHL 
Wave I, ms 

Wave Ill, ms 

Wave V, ms 

I-Ill interpeak, ms 

lll-V interpeak, ms 

l-V interpeak, ms 4.3 3.9 4.4 3.7 
BAEP latency-intensity slope Abnormal Abnormal Abnormal Not tested 


Preoperative pure-tone 
audiogram 


Recruitment on audiogram 


njojoj|= 
MNIOJOJN 
o |% |> 
NIN 
Q) | = 
NIO 


1.9 
3.9 
5.9 5.6 
2:2 2.0 
A 


N 
N |- 
O|% 
N 
MD 


HFHL 
Not tested 


HFHL 
Yes (ABLB) 


HFHL 
Not tested 


Normal 
Not tested 


* BAEP indicates brain-stem auditory evoked potentiał, IC, intracanalicular; HFHL, high-frequency hearing 
loss; and ABLB, alternate binaural loudness-balance test. 
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Fig 1.—Left, Preoperative latency-intensity curve for wave V derived from data shown in Fig 2 for 52-year-old woman. NR 
indicates absence of wave V within first 10 ms. Right, Postoperative latency-intensity curve in same patient. Stimulus 
intensities are in dB nHL (decibels relative to average threshold of subjects used to establish our laboratory's normative 
data). Tumor (left-sided intracanalicular acoustic neuroma) was completely resected with intraoperative monitoring of 
brain-stem auditory evoked potentials and facial nerve function. Patient’s postoperative speech reception threshold of 10 dB 
and speech discrimination score of 100% were unchanged from their preoperative values, as was her norma! audiogram. 
Thresholds are as follows: at left, 14 dB nHL in left ear and 1 dB nHL in right ear; at right, 9 dB nHL in left ear and 1 dB nHL in 


right ear. Solid line indicates tumor side; dotted line, normal side. 


Fig 2.—Brain-stem auditory evoked potential (BAEP) waveforms recorded preoperatively from 
same patient as in Fig 1. Note that stimulus intensities are in dB SL. BAEP at 70 dB SL, standard 
stimulus condition used for BAEP testing in our laboratory, was normal, as was preoperative 
audiogram. Latency-intensity curve demonstrates striking intensity-dependent effect on l-V 
interval (observe shift in wave V latency from 60 to 70 dB in left ar). Thresholds are as follows: 
left ear, 14 dB nHL; right ear, 1 dB nHL. 
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ment.** Use of a single, relatively 
high click intensity to resolve wave- 
forms for accurate interpeak latency 
measurements in such circumstances 
can result in an evoked potential that 
is normal by all criteria. An abnor- 
mality will be demonstrated only if 
responses are recerded to a range of 
stimulus intensities. While abnormal 
latency-intensity curves have been 
described previously in patients with 
acoustic neuromas,’*’?* we believe 
that this is the first demonstration of 
their contribution to overall test sen- 
sitivity. Inclusion of latency-intensity 
studies in the BAEP test paradigm 
eliminated false-negative results 
from three patients in our series. It is 
likely that similar results would have 
been obtained in the fourth patient 
with normal “standard” BAEPs since 
his subjective click threshold on the 
side of the tumor was elevated to 29 
dB nHL and recruitment was demon- 
strated by audiometry. 

Recruitment is usually associated 
with cochlear, not auditory nerve, 
pathology. Eggermont and Don” 
hypothesized that small acoustic neu- 
romas alter the BAEP by compromis- 
ing cochlear blood supply, producing a 
high-frequency hearing loss. In con- 
trast, large tumors slow or block con- 
duction by direct compression of the 
eighth nerve. This is supported by the 
data of Robinson and Rudge,” which 
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=ig 3.—Brain-stem auditory evoked potential (BAEP) waveforms recorded preoperatively from 
32-year-olc man with right-sided intracanalicular acoustic neuroma demonstrating significant 
effect.o’ small change in stimulus intensity on l-V interpeak interval (note sharp decrease in wave 
Y latency frem 60 to 70 GB in right ear). Thresholds are as follows: right ear, 23 dB nHL; left ear, 9 


dB nHL. 





1980 lesion 
Prasher ard Gibson,2° 


T983 lesion 
Robinson and Rudge,?! 


Selters ane Brackmann,*4 
1977 


Table 3.—False-positive BAEPs in Suspected Acoustic Neuroma* 


Source, y Patient Population % False-positive (No.) 
Abramovich and | Unilateral sensorineural HL 16 (4/25) 
Billings”? 1981 
Bauch et al,? 1982 Unilateral or bilateral HL 25 (58/229) 
Brackmarn,* 1984 Clinically suspected acoustic 10 
neuroma 
Brackmarn and Forquer,® Clinically suspected acoustic 8 
1983 neuroma 
Cashman and Rossman,® Clinically suspected acoustic 10 (7/68) 
1983 neuroma 
Clemis anā McGee,’ Asymmetric sensorineural HL 38 (44/115) 
1973 | 
Clemis and McGee,’ Conductive HL 100 (13/13) 
1979 
Clemis an“ Mitchell,® Progressive asymmetric HL 35 (34/96) 
1977 
Howse anc Brackmann, '* HL, suspected retrocochlear 10 
1979 


Suspected retrocochlear 
Suspected retrocochlear 
Suspected cerebellopontine 


1383 angle mass lesion 
Unilateral sensorineural HL 











30 (115/380) 









O (0/34) 






45 (9/20) 






11 (6/54) 






* BAEP indicates brain-stem auditory evoked potential; HL, hearing loss. 


showed psychophysical recruitment 
with all aceustic tumors smaller than 
3 em but rot with most larger ones. 
Similarly, Johnson? found recruit- 
mant in 505 of patients with intraca- 
nélicular tumors. We are unaware of 
reports deseribing the degree of inten- 
sity-dependent shift in I-V latency 
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recorded in two of our patients. How- 
ever, this may indicate that recruit- 
ment can also be due to effects of the 
tumor directly on the eighth nerve 
itself. 

The normal I-III and I-V interpeak 
intervals in our four cases with nor- 
mal “standard” BAEPs indicate 
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eighth-nerve function was relatively 
unaffected by these small tumors. 
Thus, use of latency-intensity func- 
tions should increase the sensitivity of 
the test for detecting small tumors 
and lead to earlier surgical interven- 
tion. This is especially important 
since complete removal with preser- 
vation of hearing is generally possible 
only with small tumors.*!2783!2 

Increases in test sensitivity are 
often accompanied by decreased selec- 
tivity. Reported false-positive rates 
for BAEPs vary widely, depending on 
the criteria used for abnormality and 
the characteristics of the patient pop- 
ulation24813-16.20-21.24,33 (Table 3). 

While computed tomography (CT) 
of the head using an intrathecal air or 
iodinated contrast medium remains 
the definitive test for acoustic neuro- 
mas,” this is not suitable as a routine 
screening procedure. Brain-stem audi- 
tory evoked potentials are superior to 
conventional audiometry, electrococh- 
leography, tomograms of the internal 
auditory canals, and CT with intrave- 
nous contrast.) 4714222328343: Brain-stem 
auditory evoked potentials are there- 
fore currently the best initial diagnos- 
tic procedure in patients suspected of 
having an acoustic neuroma. Al- 
though our results need to be con- 
firmed in a larger patient population 
and the effect on false-positive rates 
needs to be assessed, we believe that if 
BAEPSs are normal by “standard” cri- 
teria, latency-intensity functions 
should be examined before the test 
result is reported as negative for an 
acoustic nerve tumor. 
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Epidural Spinal Infection in 
Intravenous Drug Abusers 


Barbara S. Koppel, MD; Alan J. Tuchman, MD; John R. Mangiardi, MD; 


Michael Daras, MD; Imre Weitzner, MD 


@ The incidence of spinal epidural 
abscess and disk space infection appears 
to be rising in intravenous drug-using 
patients. We report 18 cases seen over 
three years in two municipal hospitals. 
Staphylococcus aureus was the most 
common infective agent, but two patients 
had Mycobacterium tuberculosis infec- 
tion. Computec tomography of the spine 
facilitates diagnosis. Early treatment 
improves outcome but host factors play a 
role in recovery. 

(Arch Neurof 1988;45: 1331-1337) 


Spinal epidural abscess and disk 

space infection are not common, 
but the incidence appears to be rising 
among high-risk populations, espe- 
cially intravenous drug users.** Due to 
the recent emergence of human 
immunodeficiency virus (HIV)-relat- 
ed spina! cord syndromes in members 
of the same risk group,°*® there is a 
potentia! danger of overlooking treat- 
able infections. In our series, made up 
predominantly of intravenous drug 
abusers, treatment success was re- 
lated to timely diagnosis. We will 
review the clinical features of our 
patients, the proposed pathogenesis of 
infection, and:aspects that distinguish 
this group from other patients with 
epidural abscess and from other 
intravenous drug abusers with viral 
infection. 


PATIENTS AND METHODS 


We reviewed retrospectively all consul- 
tations done bythe neurology departments 
of two New York City municipal hospitals 
between July 1984 and July 1987. In addi- 
tion, we reviewed neurosurgical records 
and myelography reports for the same 
time period. We identified 18 patients with 
spinal infection. Review of patient charts 
provided the information summarized in 
the Table. | 

The following case histories are repre- 
sentative of patients with a chronic course, 
an acute and rapidly deteriorating clinical 
picture, and mycobacterial infection. 
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REPORT OF CASES 


Case 1.—A 55-year-old heroin abuser 
was admitted with two months of back 
pain radiating to both buttocks, inability 
to walk for three days due to increased 
severity of the pain, and an 18-kg weight 
loss. Six weeks before admission, he devel- 
oped dysuria with urinary urgency, slow- 
ing of stream, and occasional incontinence. 
Three weeks before admission he experi- 
enced night sweats and fever. He had a 
history of hepatitis. His last heroin injec- 
tion had been nine months earlier. 

On examination, he was in severe pain 
and had a temperature of 37.4°C. There 
was tenderness of the lower lumbar region 
with paraspinous muscle spasm. Straight 
leg raising was limited to 50° bilaterally. 
Despite normal strength, the patient 
refused to walk because of pain. Pain sen- 
sation was diminished in the S2 distribu- 
tion bilaterally, and vibratory sensibility 
was decreased in both feet. Stretch 
reflexes were reduced in the right leg and 
absent in the left. The plantar responses 
were flexor. 

The complete blood cell count was nor- 
mal except for mild anemia. Lumbar spine 
films demonstrated collapse of the L4 ver- 
tebra, and a myelogram revealed a com- 
plete epidural block at that level. Exami- 
nation of cerebrospinal fluid (CSF) 
obtained at myelography disclosed the fol- 
lowing values: white blood cells, 6 X 10°/L 
(polymorphonuclear cells, 2 X 10°/L); red 
blood cells, 25 x 10°/L; protein, 1.19 g/L; 
and glucose, 3.5 mmol/L. A gelatinous 
mass of granulation tissue extending from 
L4 to S1 was found at surgery, and cultures 
yielded Staphylococcus aureus. 

Following a decompressive laminectomy 
in which no attempt was made to remove 
the granulation tissue mass, the patient’s 
condition improved with disappearance of 
the pain and resolution of the neurologic 
findings. He was discharged after a four- 
week course of nafcillin sodium. 

CASE 2.—A 34-year-old active intrave- 
nous drug abuser had a three-week history 
of fever and malaise. Two weeks before 
admission he developed backache and four 
days before admission he noted bilateral 
leg weakness. On the day of admission, he 
was unable to stand and had urinary incon- 
tinence. By the time he arrived in the 
emergency room, he was unable to move 
his legs. 

On examination, he was afebrile without 
spine tenderness or paraspinal muscle 
spasm. Brudzinski’s sign was absent. There 
was flaccid paraplegia with absent stretch 
reflexes in the legs. There was a T3 sensory 
level to pin and light touch. 

A myelogram demonstrated a complete 
block at T2-3, and computed tomography 
(CT) revealed a right-sided paravertebral 
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mass at the same level. At surgery, a 
paravertebral abscess was found and 
drained, and a laminectomy was per- 
formed. Cultures of the abseess were posi- 
tive for S aureus. 

There was no improvement following 
surgery and a full course of antibiotic 
therapy. 

CASE 3.—A 34-year-old man had a one- 
month history of lower back pain that 
radiated into the left amkle. He had no 
bladder, bowel, or sexual complaints, and 
he had not experienced sensory loss, pares- 
thesias or weakness. There was a history of 
a positive purified protein derivative, 
which was treated with a 12-month course 
of isoniazid (INH). Because he did not 
respond to bed rest, muscle relaxants, and 
simple analgesics, he was admitted for 
further evaluation. 

On examination, he appeared healthy 
and had a temperature of 37.2°C. There 
was sacral tenderness and straight leg 
raising was limited to 45° bilaterally. His 
gait was cautious and awkward because of 
pain. There was decreased awareness of 
pinprick over the left S1 distribution. Oth- 
er sensory modalities, strength, stretch 
reflexes, and rectal sphincter tone were 
normal. 

His white blood cell count was 8.7 X 10°/ 
L; polymorphenuelear cells, 0.26; lympho- 
cytes, 0.86; and eosinophils, 0.06. Erythro- 
cyte sedimentation rate was 93 mm/h. 
Lumbosacral spine films were interpreted 
as normal, but tomograms demonstrated 
destruction of tke superior and inferior 
endplates at the S1-2 interspace (Fig 1, 
left). Computed tomography showed de- 
struction of the S1-2 disk and adjacent 
bone and a soft-tissue mass that extended 
anteriorly, displacing the bladder (Fig 1, 
right). Myelography showed an anterior 
extradural mass at S1-2. Examination of 
CSF obtained at myelography revealed a 
protein level of 0.93 g/L; normal glucose 
level; and mononuclear cells, 2 X 10°/L. 
Chest roentgenogram was normal, and 
CSF, urine, and blood cultures were nega- 
tive. 

He was treated empirically for eight 
weeks with isoniazid, rifampin, and pyrazi- 
namide, but only improved minimally. He 
remained stable for four more months, 
after which left leg weakness developed 
and he was readmitted. A laminectomy 
was performed and the paraspinal abscess 
drained. Cultures were positive for Myco- 
bacterium tuberculosis. The patient did 
well postoperatively and became asymp- 
tomatic and neurologically normal. 


RESULTS 
Symptomatology 


Duration of symptoms ranged from 
one day to 15 months. Most patients 
had a chronic course of one to two 
months. In this chromic or subacute 
group, pain was the earliest and most 
prominent symptom, and a radicular 
component occurred in two thirds of 
these cases. The majority developed 
inability to walk, usually because of 
pain, although many also developed at 
least moderate leg weakness. Many 
patients did not recall being febrile, 
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Clinical Data 
Patient : 
Ms No./Age, Duration of Pain, Back/ Leg Gait Bladder /Bowel/ WBC Count, 
; y/ Sex Riskst Symptoms Fever Radicular Weakness Disturbance Sexual Dysfunction No. X109/L y 
i 1/33/F ae 3 wk - +/+ + - + 9.8 
É 2/33/F “Slipped disk X1 y” id — +/+ + + + 10.1 
: 3/25/M Trauma, 5 yr 2 mo — +/+ - - _ NA 
A 4/35/F Trauma, 6 y 3 wk + +/+ + + + 10.7 
5/34/M History of bullet in 1 mo + —j+ + NA NA 11.0 
buttock 5 y ago; 
history of 
staphylococcal sepsis 
and meningitis, 3 mo 
> ae 
; 6/37 /F riS 6 wk + +/+ + + + 10.0 
7/25/M Alcohol abuse; ARC 15 mo + +/— — + + 8.2 
A 
8/55/M Py 2 mo + +/+ + + + 8.1 
9/49/M Alcohol abuse; positive 3 wk _ +/+ - + ~ 1.5 
PPD (8 y) 
i 10/34/M Herniated disk (3 mo); 1 mo - +/+ NA + NA 12.0 
i positive PPD (6 y) 
11/64/M Diabetes; ARC; trauma 2 mo + +/+ + + + 18.3 
(2 wk) 
Je 
12/46/M Positive PPD 3 mo - +/+ — - - 15.8 
S 13/33/M Trauma (1 mo) 6 wk + +/— + + + 14.7 
EE: 14/61/M DM; alcohol abuse 3 wk + +/— + - - 5.4 
4 15/34/M 7 3 wk + +/- + + + NA Y 
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of Patients * 


CSF Measurements 
eee_—___ 


a WBCs, No. Protein, Glucose, 
Y <109/L g/L mmol/L 
NA | 1.3 4.1/6.5 
30 (P, 0.75; 5.6 4.2 
L, 0.25) 
ND ND ND 
NA NA 0.7 
ND ND ND 
NA NA NA 
1800 (F. 0.08; 0.84 1.2 
L, 0.2) 
* 
6 (P, 0.33: 1.19 3.5 
L, 0.66) | 
a 0.48 2.9 
2 (P, 0.5; L, 0.5) 0.93 3.8/4.7 
NA NA NA 
ND ND ND 
110 (P, 0.95; 3.43 6.5 
L, 0.05) 
ND ND ND 
| 
J NA NA NA 
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Radiographic Findings 


L5 paraspinal mass (CT 
and Myl) 


L3-4 destruction, L4-5 
fusion (roentgenogram); 
L3 block (Myl); L2-5 
epidural mass (CT) 


T11-12 narrow interspace 
(roentgenogram); T11-12 
paraspinal mass (CT) 


T3-7 epidural mass; T5 
block (Myl) 


Spine films normal 
(roentgenogram); 
paravertebral and 
iliopsoas abscess 
entering spinal canal at 
L5 (CT) 


Osteomyelitis L5 
(roentgenogram); 
epidural mass L5 (Myl); 
epidural mass L5-S2 
(CT) 


Normal spine 
(roentgenogram); Myl 
technically impossible 
due to adhesions (two 
attempts) 


Collapse L4 
(roentgenogram); block 
L4-S1 (Myl) 


Bulge L5-S1 (Myl); erosion 
disk space L5-S1 (CT) 


Disk space infection S1-2 
(CT); epidural mass 
$1-2, six months later 
(Myl) 


L3-4 collapse 
(roentgenogram); L4-5 
epidural mass (Myl); 
L3-S1 osteomyelitis and 
paraspinal mass, four 
months later (CT) 


T8-9 osteomyelitis and 
paraspinal mass (CT) 


Partial block L2-3 (Myl); 
L3-S1 paraspinal mass 
(CT) 


Destruction C6-7 
interspace; end-plate 
destruction C6 and C7, 
thickened paravertebral 
space, no definite 
collection (CT) 


Abscess T2-3, right 
paravertebral mass (CT); 
complete T2-3 block 
(Myl) 


Bone 
Scan 


ND 


ND 


ND 


ND 


ND 


ND 


Gallium 
Scan 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


Culture (Sites) 


Staphylococcus aureus 
(biopsy) 


S aureus (CSF) 


Pseudomonas 
aeruginosa (biopsy) 


S aureus (biopsy, CSF) 


S aureus (biopsy) 


S aureus (biopsy, 
blood) 


Mycobacterium 
tuberculosis (CSF) 


S aureus (biopsy) 


No growth 


M tuberculosis (biopsy) 


S aureus (biopsy, 
blood) 


No growth 


S aureus (biopsy, CSF) 


S aureus (abscess) 


S aureus (blood) 
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Outcome 


Laminectomy, antibiotics; 
improved 


Laminectomy, antibiotics; 
improved 


Laminectomy, antibiotics; 
improved 


Dexamethasone, laminectomy, 
antibiotics; no change 


Drainage psoas abscess, 
antibiotics; no change 


Laminectomy, antibiotics; 
improved 


Developed meningitis and 
hydrocephalus, given 
antibiotics and 
antitubercular therapy 
without improvement except 
in mental status; died one 
year later of pneumonia 


Laminectomy, antibiotics; 
improved 


Surgery: nonspecific 
granulation tissue; improved 
without antibiotics 


Empirical antitubercular 
treatment with brief 
response; six months later 
underwent laminectomy and 
drainage with improvement 


Laminectomy, progressed 
despite two months 
antibiotics, repeated wider 
laminectomy with same 
organism and same 
antibiotic sensitivity; no 
improvement 


Biopsy: nonspecific 
osteomyelitis; no response 
to antibiotics and 
antitubercular treatment 


Laminectomy, antibiotics; 


improved 


Laminectomy, antibiotics; 
improved 


Paraplegic 12 hours after 
admission, transferred 
elsewhere; no improvement 


* (Continued) 
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Clinical Data of 


Patient 
No./Age, Duration of Pain, Back/ Leg Gait Bladder / Bowel / WBC Count, 
y/Sex Riskst Symptoms Fever Radicular Weakness Disturbance Sexual Dysfunction No. X109/L Y 
16/39/F Miliary tuberculosis; Unknown + +/- - - _ NA 
alcohol abuse (poor 
historian) 
17/41/F Staphylococcal 1d + =/= + + + 9.7 
pneumonia and sepsis 
18/18/M Positive PPD; glomerular 3d — +/+ — _ - NA 
nephritis 
Summary 
12 M/6/F Trauma, 7; diabetes, 2; 1 d-15 mo 11/18 16/18; 12/18 11/17 11/17 10/16 1.5-18.3 X 109/L 


positive PPD, 5; 
alcohol, 4; ARC, 2 


* ARC indicates acquired immunodeficiency syndrome-related complex; PPD, purified protein derivative; DM, diabetes mellitus; plus sign, present or positive; minus 
sign, absent or negative; NA, not available; WBC, white blood cell; CSF, cerebrospinal fluid; P, polymorphonuclear cells; L, lymphocytes; ND, not done; CT, computed 


tomography; and Myl, myelogram. 


tAll patients were intravenous drug abusers except patients 1 and 13. 





Fig 1.—Patient 10. Left, Computed tomogram of sacral aspect of spine showing destruction of superior and inferior 
end-plates at S1-2 interspace. There is increase in joint space and soft-tissue mass extending anteriorly, displacing bladder. 
Bones above this level are normal. Right, Computed tomogram done five days later showing destruction of S1-2 disk and 
adjacent bone and paraspinal mass consistent with infection. Causative organism was Mycobacterium tuberculosis. 


and temperature elevations recorded 
in the hospital were typically mild. 
Bladder and bowel dysfunction was 
not prominent, and symptoms of con- 
stipation were often attributed to 
pain medication and lack of ambula- 
tion. 

Three patients had a more acute 
course. Pain was limited to a few 
weeks, and paraplegia and urinary 
incontinence or retention developed 
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rapidly over hours or a few days. None 
of these patients responded to cortico- 
steroid therapy and surgery. Spinal 
cord infarction was suspected but not 
proved. 


Diagnostic Evaluation 


The most important diagnostic 
tests included spine radiographs, 
myelography with or without CT, 
nuclear bone scanning, and radioac- 


tive gallium scanning. The CT scans 
and plain spine films could be mis- 
leading because the wrong area was 
assessed (one patient), the roentgeno- 
grams were interpreted as normal 
(three patients), or abnormalities 
were attributed to “degenerative disk 
disease” (three patients). Similarly, 
bone scans, unless performed after 
the diagnosis of infection was strong- 
ly suspected, were interpreted as 
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Patients” (Soni) 


f 


CSF Measurements 
 Á——— L IUa 


WECs, No. Protein, Glucose, 
~109/L g/L mmol/L 
74200 (P, 0.89; 52.4 0.4 
L. Ort D 
25D (F, 0.68; 3.03 2.3 
L, 0.32) 
NC ND ND 
0-7-4200 X 109/L §.24g/L 7 Normal 





Fig 2.—Patient 13. Computed tomogram of 
spine with intravenous contrast showing multi- 
loculated paraspinal abscess on left (closed 
arrows with capsular and dural enhancement 
(open arrews) with posterior displacement 
indicating anterior epidural mass. 


showmg “changes consistent with 
degenerative arthritis.” Gallium 
Scams were useful in documenting 
involwement of paraspinal tissues, 
especially psoas muscle. Contrast- 
enhanced CT (Fig 2) was diagnostic in 
seven patients, but these were cases in 
whieh a clear level was indicated 
either frem clinical data or from spine 
radiographs. Spine CT findings con- 
sidere] typical of infection included 
narrowing of the disk space; erosive 
changes of the vertebral end-plates 
and certex of the adjacent vertebrae; 
inflammatory changes involving the 
paravertebral soft tissues with mass 
effect: and changes in soft-tissue den- 
sity due to abscess formation, obliter- 
ation of fat planes, and enhancement 
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Radiographic Findings Scan Scan 
Destruction endplates L4, ND ND 

L5; paravertebral mass 

extending into canal L4 

and to psoas (CT) 





Bone Gallium 


Complete T5 block (Myl) ND ND 
Destruction bodies L2-3 ND ND 
with mass extending into 
canal (CT) 
6/8 5/16 


S aureus (blood, CSF, 
abscess) 


S aureus (Blood) 


S aureus, 12; M 
tuberculosis, 3; no 





Culture (Sites) Outcome 
No growth Drainage of paravertebral 
abscess and 


antimycobacterial therapy 
with improvement of 
meningitis and leg 
weakness 

T1-5 laminectomy with 
improvement (had been 
receiving antibiotics at time 
of presentation) 


Improved on antibiotics alone 


Improved (antibiotics and/or 
surgery), 12; no change, 5; 


growth, 2; P progressed (surgery and 
aeruginosa, 1; antibiotics), 1 
unknown, 1 


of abscess margins. Spread within the 
intraspinal canal was best demon- 
strated on CT using intravenous con- 
trast, since this outlined areas of 
dural enhancement and better re- 
vealed any displacement caused by an 
epidural mass. Myelography results 
were always abnormal (Fig 3) and 
diagnostic when performed (ten 
patients). Plain tomography was help- 
ful in the one case in which it was 
done (Fig 1). 

Unfortunately, magnetic resonance 
imaging was not available on a long- 
term basis in our hospitals at the time 
of this study. 


Infective Agent and Source 


Staphylococcal infection was docu- 
mented from blood and CSF in eight 
patients and from abscess tissue in an 
additional four cases. Abscess cul- 
tures also yielded Pseudomonas aeru- 
ginosa and M tuberculosis (one case 
each). . 

The primary location of infection 
leading to sepsis was rarely identified 
and no cases of endocarditis were doc- 
umented. Direct extension from verte- 
bral osteomyelitis occurred in eight 
cases, from paravertebral psoas 
abscess in seven, and from disk infec- 
tion in three. None of our cases 
resulted from local injection (“skin 
popping”). In one case, meningitis due 
to the same organism occurred three 
months before symptoms of the epidu- 
ral abscess; two others had concurrent 
mycobacterial meningitis. 

The lower thoracic or lumbosacral 
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aspect of the spine was involved 
except in two patients, in whom the 
abscess was confined to the cervical 
and sacral areas, respectively. 

A history of trauma was present in 
seven (39%) of 18 patients. 


Treatment 


Surgery resulted in improvement in 
12 (67%) of 18 cases, even when only 
chronic granulation tissue was found 
and no pathogen was identified. Sur- 
gical intervention was required for 
decompression in four patients whose 
symptoms progressed despite appro- 
priate antibiotic therapy and for diag- 
nosis in nine patients in whom no 
organism had been identified by other 
means. Three patients (Nos. 4, 5, and 
15) who did not improve after surgery 
had rapid onset of paraplegia and loss 
of bladder function with preserved 
posterior column function from 
admission. In these, spinal cord 
infarction, rather than mechanical 
compression, may have been responsi- 
ble for symptoms. Two other patients 
(Nos. 7 and 11) with HIV infection and 
acquired immunodeficiency syn- 
drome-related complex also did not 
respond to antibiotics and surgery. 
One patient’s condition (No. 10) pro- 
gressed despite appropriate antitu- 
bercular treatment, but improved fol- 
lowing laminectomy. 

One of two surgical procedures was 
used depending on intraoperative 
findings. In cases with liquid epidural 
abscesses, a single-level laminectomy 
was performed and the abscess was 
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Fig 3.—Patient 6. Top left, Lateral myelogram shows anterior mass at L5-S1 level indicating 
extradural defect (arrows). Top right, Anteroposterior view shows constriction of dye column 
indicating extradural left lateral extension at L5 level. Bottom, Computed tomogram shows L5 
anterior epidural mass displacing intrathecal water-soluble contrast material. 


drained. In cases with firm chronic 
granulation tissue, a multilevel lami- 
nectomy that extended above and 


below the abscess was performed. In . 


the latter cases, no attempt was made 
to remove the granulation tissue since 
it tended to involve the underlying 
dura and even extend transdurally. 
Percutaneous drainage of a paraverte- 
bral abscess was successful in patient 
16. An algorithm offering a systemat- 
ic approach to the patient with possi- 
ble epidural abscess is shown in 
Fig 4. 
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COMMENT 


Symptoms of epidural spinal infec- 
tion are often insidious and subjec- 
tive, such as pain and refusal to 
attempt walking. Since the drug- 
abusing population is often accused of 
exaggerating discomfort as drug- 
seeking behavior, it is not uncommon 
for these patients to remain undiag- 
nosed for prolonged periods while the 
cause of low-grade fever, anemia, and 
malaise is sought. More acute eases 
with rapid evolution of paraplegia are 
easier to recognize clinically but have 


a worse outcome. It is likely that acute 
syndromes with progression to com- 
plete paraplegia within 12 hours are 
more a result of spinal cord infarction 
than of mechanical compression.!? 
None of our patients with this clinical 
profile improved after surgery, which 
may suggest that surgical interven- 
tion in such cases is not warranted 
unless there is diagnostic uncertainty 
or if the causative organism cannot be 
determined from another source. 
However, we believe this conclusion is 
premature now and that the issue 
deserves further study. 

Trauma played a role in more than 
one third of the patients. Although 
the event was frequently remote and 
vague, it may have facilitated seeding 
of organisms in a relatively devascu- 
larized or scarred area during subse- 
quent bacteremia.'= Conversely, trau- 
ma occasionally contributed to delay 
in diagnosis of infection when the 
patient’s symptoms were attributed to 
it. 

Computed tomography has played 
an important role in improving timely 
diagnosis and early institution of 
treatment.*’ Spine roentgenograms 
alone can be misleading, since it takes 
several weeks for the effects of osteo- 
myelitis to appear. Conversely, early 
and nondiagnostic changes on plain 
spine films, such as a narrowed disk 
space, may be attributec to degenera- 
tive disease rather than to infection, 
as occurred in some of our patients. 
Bone scan and galium scan may be 
confirmatory in difficult cases. 

Either conventional or CT myelo- 
graphy utilizing a water-soluble con- 
trast agent is required to determine 
the longitudinal extent of epidural 
infection. Unfortunately, neither of 
our hospitals has ready access to mag- 
netic resonance imaging, and we have 
no personal experience with its use in 
the routine diagnosis of spinal cord 
lesions. However, reports by others*'® 
indicate that magnetic resonance 
imaging is clearly useful! for this pur- 
pose, and it may supplant myelogra- 
phy when available. Care must be 
taken at myelography not to commu- 
nicate the epidural infection with the 
subarachnoid space.* A C1-2 puncture 
will avoid this complication. It is also 
useful to delineate the upper extent of 
the lesion in cases ef complete block. 

If a psoas abscess is present, orga- 
nisms may be obtained by aspiration 
without invading the epidural space." 
Computed tomography-guided biopsy 
of infected disks is a promising tech- 
nique for rapid and definitive diagno- 
sis, although our one attempt at this 
(case 10) was unsuccessful. 
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Spinal Cord Symptoms/Signs 


and 


Intravenous Drug Abuse 


Plain Roentgenograms, 


Myelogram/Computed Tomography, 
Magnetic Resonance Imaging 


Suspect Infection 


Bak. 


No Yes 


Blood Cultures 


| Intravenous Antibiotics 
| 


Imprevement Progression 


_iquid Abscess 


y 


Singe-Level Laminectomy 
and 
Drainage 


Surgical 
Stabilization 


(-) 


Computed Tomography, Biopsy + Culture 


(-) (+) 


Intravenous Antibiotics 


Progression Improvement 


Chronic Granulation Tissue 


f 


Multilevel Decompressive Laminectomy 





Fig 4.—Algorithm for systematic approach to intravenous drug-abusing patient with possible 


spinal epidural! infection. 


Intraoperative ultrasound study 
has been useful in guiding surgical 
decompression as well as in diagno- 
sE. | 
The horacic and lumbar aspects of 
the spine were usually involved. Pref- 
erential involvement of this area has 
been rmoted'*4 and attributed to the 
width əf the epidural space at these 
levels, allowing for ready abscess 
extenspn. In addition, the extensive 
venoussplexus at this site may provide 
aecess “or infective organisms. 

The organisms in our series were 
consistent with previous reports of 
infectien in intravenous drug-abusing 
patien&**"" and included predomi- 
nantly S aureus and two cases of M 
tubercelosis. There was one gram-neg- 
ative organism (P aeruginosa). 

Patients who were also infected 
with JIV did poorly even when 
treatec early. This suggests that host 
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factors may play a more important 
role in outcome than previously recog- 
nized and, specifically, that host 
immunocompetence is necessary for 
recovery.° Danner and Hartman‘ not- 
ed a poor outcome in nine of 13 
patients who received corticosteroid 
therapy, perhaps partly due to its 
effect on the immune system. 

In contrast to bacterial infection, 
viral myelopathy or myelitis is rarely 
accompanied by significant pain or 
systemic indications of infection 
unless the patient has an acquired 
infection in addition to HIV.’ Cyto- 
megalovirus, HIV, herpes zoster, and 
herpes simplex have all caused spastic 
paraparesis, but there are also usually 
symptoms or signs of radiculopathy 
and more widespread evidence of ner- 
vous system involvement, including 
peripheral neuropathy or dementia. 
Pain, if present with viral myelitis, is 
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not usually radicular or even localized 
to the back, and tenderness is not 
present. Spinal cord tumors have been 
reported in patients with AIDS," and 
these may be harder to distinguish 
from epidural abscess on clinical 
grounds. 

Since the first reports of spinal 
epidural abscess, much progress has 
been made in antibiotic and surgical 
treatment. However, a high level of 
suspicion and rapid clinical diagnosis 
are still necessary to provide a good 
neurologic outcome. Aggressive clini- 
cal assessment and appropriate radio- 
logic studies should be done in any 
intravenous drug-using patient com- 
plaining of back or radicular pain or 
of neurologic symptoms referable to 
the spinal cord. 


We are grateful to Dewitt Cross, MD, for 
radiographic assistance and to Suri Jindahl, MD, 
and Nanda Kumar, MD, for help in assembling 
clinical data. 
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2. Reduces anxiety 


3. Relieves muscle tension 
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FIORICETS 


(Each tablet contains: butalbital 50 mg [Warning: May be habit- 
forming]; acetaminophen 325 mg; and caffeine 40 mg) 
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DESCRIPTION 

Each Fioricet® tablet for oral administration contains: butalbital, USP. 50 mg (Warning: May be habit forming). acetaminophen, USP, 
325 mg; caffeine, USP. 40 mg 

Butalbital, 5-altyl-5-isobutyl-barbituric acid, a white odorless crystalline powder, is a short- to intermediate-acting barbiturate. lismolecular 
weight is 224.26 and its empirical formula is C)H.N,O3, 

Active Ingredients: acetaminophen, USP. butalbital, USP. and caffeine, USP. 

Inactive Ingredients: crospovidone, FD&C Blue #1, magnesium stearate, microcrystalline cellulose, povidone, pregelatinized starch, 
and stearic acid 


ACTIONS 
Pharmacologically, Fioricel® combines the analgesic properties of acetaminophen-cafleine with the anxiolytic and musce relaxant 
properties of butalbital 


INDICATIONS 
Fioricet® is indicated for the relief of the symptom complex of tension (or muscle contraction) headache 


CONTRAINDICATIONS 
Hypersensitivity to acetaminophen, caffeine or barbiturates. Patients with porphyria 


PRECAUTIONS 

General: Barbiturates should be administered with caution, if at all, to patients who are mentally depressed, have suicidal ndencies, 

or a history of drug abuse 
Elderly or debilitated patients may react to barbiturates with marked excitement, depression, and confusion. In some persons, barbiturates 

repeatedly produce excitement rather than depression 

Information for the Patient: Practitioners should give the following information and instructions to patients recewing barbiturates 

1. The use of barbiturates carries with it an associated risk of psychological and/or physical dependence. The patent shoulc be warned 
against increasing the dose of the drug without consulting a physician 

2. Barbiturates may impair mental and/or physical abilities required for the performance of potentially hazardous tasks (e.g, driving, 
operating machinery, etc.) 

3 Alcohol! should not be consumed while taking barbiturates. Concurrent use of the barbiturates with other CNS depressants (e.g 
alcohol, narcotics, tranquilizers, and antihistamines) may result in additional CNS depressant effects. 

Drug Interactions: Patients receiving narcotic analgesics, antipsychotics, antianxiety agents, or other CNS depressants (including alcohol 

concomitantly with Fioricet® may exhibit additive CNS depressant effects 


Drugs Effect 

Butalbital w/coumarin anticoagulants Decreased effect of anticoagulant because of increased metabolism resulting from enzyme 
induction 

Butalbital w/tricyclic antidepressants Decreased blood levels of the antidepressant 


Usage in Pregnancy: Adequate studies have not been performed in animals to determine whether this drug affects fertility in males 
of females, has teratogenic potential or has other adverse effects on the fetus. There are no well-controlled studies in pregnant women 
Although there is no clearly defined risk, one cannot exclude the possibility of infrequent or subtie damage to the human fetus. Fionicet® 
should be used in pregnant women only when clearly needed 

Nursing Mothers: The effects of Fioricet® on infants of nursing mothers are not known. Barbiturales are excreted in the breast miik 
of nursing mothers. The serum levels in infants are believed to be insignificant with therapeutic doses administered to the mather 
Pediatric Use: Safety and effectiveness in children below the age of 12 have not been established 


ADVERSE REACTIONS 

The most frequent adverse reactions are drowsiness and dizzmess. Less frequent adverse reactions are lighi-headedness and 
gastrointestinal disturbances including nausea, vomiting, and flatulence. Menta! confusion or depression can occur due to intolerance 
or overdosage of butalbital 


DRUG ABUSE AND DEPENDENCE 

Prolonged use of barbiturates can produce drug dependence, characterized by psychic dependence and tolerance. Thesabuse liability 
of Fioricet® is similar to that of other barbiturate-containing drug combinations. Caution should be exercised when prescribing medication 
for patients with a known propensity for taking excessive quantities of drugs, which is not uncommon in patients with chronic tension 
headache 


OVERDOSAGE 
The toxic effects of acute overdosage of Fioricet® are attributable mainly to its barbiturate component, and, to a lesser extent, 
acetaminophen. Because toxic effects of caffeine occur in very high dosages only, the possibility of significant caffeine toxicity from 
Fioricet® overdosage is unlikely 
Barbiturate Poisoning 
Symptoms: Drowsiness, contusion, coma, respiratory depression, hypotension, shock 
Treatment 
1 Maintenance of an adequate airway with assisted respiration and oxygen administration as necessary 
2. Monitoring of vital signs and fluid balance 
3. If the patient is Conscious and has not lost the gag reflex, emesis may be induced with ipecac Care should be taken to prevent 
pulmonary aspiration of vomitus. After completion of vomiting, 30 grams activated charcoal in a glass of water may be aamnisiered 
4 If emesis iS contraindicated, gastric lavage may be performed with a cuffed endotracheal tube in place with the patient in the tace- 
down position. Activated charcoal may be left in the emptied stomach and a saline cathartic administered 
5. Fluid therapy and other standard treatment for shock, if needed 
6. If renal function is normal, forced diuresis may aid in the elimination of the barbiturate. Alkalinization of the urine wmcreases renal 
excretion of some barbiturates, especially phenobarbital 
7 Although not recommended as a routine procedure, hemodialysis may be used in severe barbiturate intoxications or if the pavent 
iS anuric or in shock 
Poisoning 
Symptoms: Acetaminophen in massive overdosage may cause hepatic toxicity in some patients. In cases of suspected overdose 
you may wish to call your regional poison center for assistance in diagnosis and for directions in the use of N-acetylcysteine as an 
antidote 
In adults, hepatic toxicity has rarely been reported with acute overdoses of less than 10 grams and fatalities with less than 15 grams 
Importantly, young children seem to be more resistant than adults to the hepatotoxic effect of an acetaminophen overdose 
Early symptoms following a potentially hepatotoxic overdose may include: nausea, vomiting, diaphoresis and general malaise 
Clinical and laboratory evidence of hepatic toxicity may not be apparent until 48 to 72 hours post-ingestion 
Treatment: The stomach should be emptied promptly by lavage or by induction of emesis with syrup of ipecac. Palents estimates 
of the quantity of a drug ingested are notoriously unreliable. Therefore, if an acetaminophen overdose is suspected, a serum acelaminoohen 
assay should be oblained as early as possible, but no sooner than four hours following ingestion Liver function studies should be 
obtained initially and repeated at 24-Nour intervals 
The antidote, N-acetylcysteine, should be administered as early as possible, preferably within 16 hours of the overdose ingestion 
for-optimal results, but in any case, within 24 hours. Following recovery, there are no residual, structural or functional hepatic abnormalities. 
DOSAGE AND 
Oral: One or two tablets every four hours as needed Do not exceed 6 tablets per day 
HOW SUPPLIED A 
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“The technological advantage of the Midas 
Rex instrumentation provided the capability 
to safely perform a complex spinal osteo- 
tomy in a simplistic, gentle manner with a 
tremendous saving of time. The ability to 
remove the entire fused spine in a safe and 
efficient manner with the S-1 dissecting 
tool and S footed attachment, would not 
have been possible with other types of 
instrumentation.” — T.B., M.D. 


Midas Rex Pneumatic Tools, Inc. 
3001 Race Street ® Fort Worth, Texas 76111 
800-433-7080 © (Texas) 817-831-4181 
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Neurological Center 
POSITIONS AVAILABLE 


The Los Angeles Neurological Center is seeking additional 
pediatric and adult neurologists to help fulfill its expanding 
commitments in caring for more than 6,000 mew patients 
each year. 

Candidates must be Board Certified or eligible and demonstrate 
competence in EEG, EMG, evoked potentials and CAT scan 
interpretation. A special expertise in cerebrovascular disease, 
neuromuscular disease, seizure disorders and sleep disorders is 
preferred. The pediatric neurologist should be well versed in 
neonatal electroencephalopathy. 

The Center has on site EEG lab under the supervision of 
registered technicians, a Technicare CAT scanner which has a 





library of over 16,000 studies to date, a fully equipped x-ray suite, a 
Diasonics Ultrasound Vascular Lab, a Nihon-Khoden Evoked 
Response Lab, a HPLC Anti Convulsant Lab, and MRI facilities 
available. 


The Center is involved in an active teaching program and has 
approved medical student and residency elective programs with 
the Department of Neurology & Pediatrics at the University of 
California at Irvine and Memorial Medical Center of Long Beach. 

This is an excellent opportunity for Pediatric & Adult 
Neurologists seeking the benefits of private practice, yet still 
maintaining the intellectual excitement of am academic and 
neuroscience environment. Salary commensurate with experience. 
Full partnership in one year. Positions are apen immediately. 


Send curriculum vitae to: 
Search Committee, Los Angeles Neurological Center, 
7831 Jackson Street, P.O. Box 347 
Paramount, California 90723-0347 





i Fit 1g aa - . TFE 


Maie Tg EF? ee mT d y- ETT 





Nonspecificity of Semantic Impairment in 
Dementia of Alzheimer’s Type 


Peter Fischer, MD, PhD; Gerald Gatterer, PhD; Alice Marterer, MD; Walter Danielezyk, MD 


@ Two osychometric tests designed to 
evaluate “verbal fluency” and “naming” 
as a measure of semantic memory were 
presented o 18 patients with Alzheim- 
er’'s-type cementia, 16 other patients with 
multi-infar>! dementia, and 14 age- 
matched eontro! subjects. The diagnosis 
of multt-incerct dementia and Alzheimer’s- 
type dementia was based on the common- 
ly aecepted criteria of the Diagnostic and 
StatishicaManual of Mental Disorders, ed 
3. Althouch the patierts with Alzheimer 
and multi-mfarct dementias, respectively, 
suffered fem a comparable degree of 
dementia @s determined by the Mini-Men- 
zal State examination), semantic memory 
was not specifically impaired in Alzheim- 
er s-type eementia as opposed to multi- 
infarct dementia. In contrast semantic 
memory wes correlated with the degree 
of dements in both disease entities. 

(Arce Neurol 1988;45:1341-1343) 


ementa of Alzheimer’s’ type 

(DAD is the most frequent type 
of demencia in the elderly having a 
twofold incidence compared with mul- 
ti-infarct gementia (MID). Dementia 
of Alzheimer’s type and MID account 
for about 29% of dementias in a geri- 
atrie population as cemonstrated by 
neuropathologie examination.' The 
clinical diagnosis, however, carries 
inherent problems no satisfying and 
standardized clinical assay allows for 
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a reliable classification of either type 
of dementia. 

The most prominent symptom of 
dementia is failure of memory.’ Wein- 
gartner et alt discovered that not only 
episodic memory but also semantic 
memory was impaired in progressive 
degenerative dementia. Investigations 
in DAT dealing on language perfor- 
mance also revealed that the semantic 
system was affected.* Basically, 
semantic memory is the context-free 
representation of organized knowl- 
edge about the world.* Episodic mem- 
ory, defined as the capability to mem- 
orize events occurring at particular 
times and places and in unique con- 
text, is impaired in amnesia without 
dementia. In this condition semantic 
memory is spared.’'® The frequent 
finding of a specific semantic impair- 
ment in DAT opens the possibility of a 
psychologic marker of that disease, in 
as semantic memory may appear 
impaired in DAT as opposed to MID. 
Thus, we tried to evaluate, if tests of 
semantic memory differentiate be- 
tween DAT and MID. 

“Verbal fluency” and “naming” are 
the tests most often used to measure 
semantic memory. Regarding verbal 
fluency, the patient has to generate as 
many words as possible within a given 
category. Regarding naming, the 
patient is asked to name objects usu- 
ally presented visually. 

The impairment of verbal fluency 
and naming correlate with the severi- 
ty of DAT.'''* Therefore, to evaluate 
differences regarding semantic mem- 
ory between MID and DAT, patients 
of comparable severity of dementia 
need to be investigated. We made an 
effort to (1) grade the severity of 
dementia by means of the Mini- 


Mental State (MMS) examination,” 
and (2) to use verbal fluency and 
naming to answer whether or not se- 
mantic deficits are specific to DAT. 


PATIENTS AND METHODS 
Patients 


We investigated semantic performance 
in 16 patients with MID, 18 with DAT, and 
14 age-matched control subjects. Patients 
and control subjects were hospitalized 
from one to 163 months (median, 30.5) 
before study. They took part in a prospec- 
tive-longitudinal study on dementias in the 
elderly and have given their consent to 
participate in our investigation after the 
nature of the procedure had been fully 
explained. No patient was accepted into 
the study who had a history of major 
psychiatric illness (especially depressive 
and schizophrenic illness), neurologic 
problems, cardiovascular disease, alcohol- 
ism, or malignoma. 

Dementia was diagnosed according to 
the Diagnostic and Statistical Manual of 
Mental Disorders, ed 3. Grading of severity 
of dementia was carried out by MMS 
scores.” According to Folstein,’* only 
patients with scores of less than 24 on the 
MMS examination were called “dement- 
ed”. Only patients with MMS scores 
between 6 and 24, who were also called 
demented by purely clinical criteria, were 
included in this study. Mild dementia was 
defined by MMS scores ranging from 16 to 
23. Moderate dementia was defined by 
MMS scores ranging from 6 to 15. Five 
patients with MID and 12 patients with 
DAT of our prospective-longitudinal study 
were not included in this study because of 
an MMS score of less than 6. Five more 
patients suffered from MID and/or DAT 
and could not be classified unequivocally. 
Since the MMS score is related to educa- 
tion, patients who had not finished gram- 
mar school were excluded. 

Every patient diagnosed as DAT or MID, 
respectively, fulfilled the diagnostic crite- 
ria of the Diagnostic and Statistical Manu- 
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Table 1.—Patients and Control Subjects * 


81.4 (10.5) 


Significances 0.519f 0.8514 0.683§ 0.502]| 0.000 


* DAT indicates dementia of Alzheimer’s type; MID; multi-infarct dementia. Values given in parentheses are 


No. of Sex, Hospital Education, y Mini- 
Patients F/M Age, y Stay, Mo Mean Ranks Mental State 
DAT 18 15/3 81.5 (8.6) 34.5 (33.7) 23.5 17.6 (4.43) 


MID 16 15/1 80.0 (3.8) 45.3 (39.2) 26.9 16.9 (4.35) 


41.9 (38.0) 246 27.1 (1.86) 


tx? = 1.3102; P = .5194 (five females and one male station). 


Kruskal-Wallis: x? = 0.5021; P = .6201. 
§One-way: F-ratio = 0.1617; of = 2. 
||One-way: F-ratio = 0.3847; df = 2. 


Table 2.—Semantic Scores in Relation to Severity of Dementia 
and Type of Dementia * 


Severity of dementia 
None 
Mild 
Moderate 
One-way, df = 2 
Significance, Pr 
Type of dementia 
Dementia of Alzheimer’s type 
Multi-infarct dementia 
t Test 
Significance, Pr 


* Values given in parentheses are SDs. 


al of Mental Disorders, ed 3. Patients with 
DAT, in particular, fulfilled the criteria 
for “probable dementia of Alzheimer’s 
type” of the Work Group on the Diagnosis 
of Alzheimer’s Disease of the National 
Institute of Neurological and Communica- 
tive Disorders and Stroke and the Alz- 
heimer’s Disease and Related Disorders 
Association.” Diagnosis was based on a 
complete medical and neuropsychiatric 
examination including history, physical 
examination, electrocardiography, electro- 
encephalography, computed tomography 
of the brain, investigation of the ocular 
fundi, blood cell count, biochemistry 
studies (electrolytes, liver, and kidney 
functions), thyroid function, folic acid and 
vitamin B,, levels, and serologic examina- 
tions for syphilis and acquired immunode- 
ficiency syndrome. All patients diagnosed 
as having MID had ischemic scores of 
greater than 4,” ® while patients with DAT 
had ischemic scores of less than or equal to 
4. In nine patients the diagnosis was con- 
firmed neuropathologically (two control 
subjects, four MID, three DAT). 


Psychometric Tests 


A German translation of the MMS 
examination was used throughout the 
study. Verbal fluency was tested using the 
categories “furniture” and “clothing.” 
Each correct new word generated in a 
period of 90 s per category contributed to 
the score. Naming was tested using the 
subtest naming of the Aachener Aphasia 
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11.4 (2.8) 
10.4 (4.1) 
5.6 (4.3) 


9.1 (3.6) 

8.6 (5.8) 

t = 0.26 
.794 


Verbal Fluency 
A, 
Furniture 


Naming, 


Clothing Sum Score 


13.6 (4.1) 
11.2 (5.1) 
6.9 (3.1) 


103.6 (9.4) 
89.1 (20.7) 
65.5 (29.9) 
F = 10.3219 


10.7 (4.7) 
89 (5. 1) 
t= 1.06 

296 


78.7 (27.2) 
84.6 (25.4) 
t = 0.66 
515 





Test.” This subtest consists of maming 
simple nouns (ten items), colors (ten 
items), composite nouns (ten items), and 
situations (ten items). The maximum score 
was 120. 

Statistics 

Statistical analysis was performed by 
one of the authors (P.F.) at the computer 
center of the University of Vienna using 
Statistical Package for the Social Sci- 
ences,” procedures analysis of variance, x? 
test, and t test. Using Oneway, group dif- 
ferences were calculated with the Duncan 
procedure. Level of significance was 
P = .05. 

RESULTS 

Patients with MID and DAT and 
control subjects were well matched 
regarding age, duration of stay in the 
geriatric hospital, education, and gen- 
der. All patiemts had a rather low 
socioeconomic background, as is usu- 
ally found in similiar public institu- 
tions. Mean MMS scores were identi- 
cal in patients with MID and DAT, as 
is shown in Table 1. 

Semantic sceres were significantly 
related to the severity of dementia 
(Table 2). By means of the Duncan 
procedure, naming was shown to dif- 
ferentiate nondemented from mildly 
demented patients. Conversely, verbal 
fluency failed to split mildly de- 








mented patients from control subjects 
in both parallel forms of the test. 
Semantic scores were independent 
from the type of dementia (Table 2). 
There was also ne relation between 
type and severity of dementia regard- 
ing semantic scores, as is expressed by 
lacking two-way interaction between 
type (MID vs DAT) and severity 
of dementia (mild vs moderate) in 
the two-way analyses of vari- 
ance (ANOVA: two-way interaction 


[df = 1] between diagnosis and severi- | 


ty regarding verbal fluency furniture: 
F-ratio = 0.106, P= .747; regarding 
verbal fluency clothing: F-ra- 
tio = 0.182, P = .673; regarding nam- 
ing: F-ratio = 1.883, P = .180). 


COMMENT 


The critical requirement for any 
assay to diagnose DAT is its strength 
to exclude MID. We found no differ- 
ence between patients with DAT and 
patients with MID regarding verbal 
fluency and naming. Some studies 
exhibiting contradictory results have 
not adequately ruled out differences 
related to the degree of dementia in 
the populations involved.” In our 
study, patients with MID and DAT 
were matched with respect to the 
degree of dementia. 

There was also no relation between 
type and severity ef dementia regard- 
ing semantic tests. Thus, there was 
neither an earlier decline nor a quick- 
er decline of semantic memory in 
patients with DAT as opposed to 
patients with MID, respectively. 

We found that verbal fluency and 
naming were correlated to the degree 
of dementia in beth DAT and MID. 
But we failed to find a significant 
difference between control subjects 
and mildly demented patients on ver- 
bal fluency. This does not confirm a 
discriminative potency of fluency 
tasks between control subjects and 
mildly demented patients with 
DAT." Note that our control sub- 
jects were also inpatients of the geri- 
atric hospital with a mean duration of 
stay of about 40 months. Our control 
subjects were not demented according 
to clinical exercise and MMS scores, 
but they were not ideal control sub- 
jects in the sense of normal age- 
matched volunteers, living in the com- 
munity. Such ideal control subjects 
were used in the previous studies 
mentioned above. However, in psy- 
chogeriatric research—regarding the 
importance of environmental and psy- 
chosocial factors for psychometric 
performance—such ideal control sub- 
jects are not relevant control subjects. 
Thus, from our results we can derive 
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that tasks of verbal fluency are not 
useful for detecting mild DAT in clin- 
ical practice. 

Our findings may not apply to the 
semantic system im general: we have 
only tested effortfal retrieval from 
verbal semantic memory with activa- 
tion ef semantic memory by visually 
presented pictures (naming) or by cat- 
egery names (verbal fluency). 
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Our results indicate that semantic 
memory is equally impaired in MID as 
opposed to DAT and does not help to 
discriminate between these entities. 
On the other hand, the tasks applied 
in this study proved extremely useful 
to determine severity of dementia. 
Further studies are needed to evalu- 
ate the efficacy of the tasks used in 
our study to precisely monitor the 
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CANADA 


MAY 25-26-27, 1989 


(Immediately preceding the 


Canadian Orthopaedic Association meeting.) 


“Modern Dissection Jeonninues Of Bone, Biometals, Bioceramics, and Bioplastics” 


(ORTHO/ 


EURO 700) (Separate Hands-On Sessions) 


(Plastic, ENT, Craniofacial and Maxillofacial surgeons may attend the neurosurgical conference.) 
An Interdisciplinary Symposium/Workshop for Orthopaedic Surgeons and Neurosurgeons 
sponsored by the 


MIDAS REX® INSTITUTE 
Course Directors: Jane Mitchell, Ph.D. and Susan Mitchell, Ed.D. 
SYMPOSIUM FORMAT 


WORKSHOPS: (Neurosurgeons and Orthopaedic 
Surgeons in separate workshops.) The Midas 
Rex Hands-On Workshop will be held each day 
from 7:30 a.m. to 1:30 p.m. The workshops will 
emphasize a series of structured exercises, 
utilizing appropriate animal bones, skeletal 

bones, bioplastics and biometals. 


ORTHOPAEDIC SURGEONS—dissection in 
small bones, large bones, spines, joint 
replacement, revision surgery, methylmetha- 
crylate, polyethylene, and biometals, in- 

cluding broken stem extraction. 


CREDITS: C.M.E. credit available. 


ACCOMMODATIONS: Park Plaza Hotel, 4 


Avenue Road, Toronto, Ontario, Canada M5R 
2E8. Phone: 416-924-5471. 


ENROLLMENT: Fee (US$): Surgeon $965.00; 
Resident $585.00 (with letter from Department 
Head); All Operating Room Personnel (RN/ORT/ 
PA/Other) $250.00. Make check to “Toronto Sym- 


NEUROSURGEONS—dissection skills for 
bonework of the cranium and spine, including — posium.” Mail to: Midas Rex Institute, 2929 Race 
attention to bioplastics and biometals ap- Street, Fort Worth, Texas 76111. Phone: 
plicable to neurosurgery. 800-433-7639 or 817-831-2604. 

Join the more than 7,000 enrollees who have completed Midas Rex Hands-On Workshops. 


(3,600 Orthopaedic Surgeons; 1,450 Neurosurgeons; 2,000 OR Personnel) 


MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 


LOS ANGELES/ANAHEIM 


625 West Katella, Unit 22, Orange, California 
“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


NEUROSURGICAL SYMPOSIA (NEURO 700) OR PERSONNEL SYMPOSIA (ORP 700) 
JANUARY 1989 5-6-7 © 19-20-21 * 30-31-Feb. 1 shan for OR Personnel only: 
FEBRUARY 6-7-8 JANUARY 1989 $. 16-17-18 
MARCH 13-14-15 e JUNE 12-1314 9 =°= 


Also Plastic, ENT, Craniofacial, Maxillofacial, etc. 
APRIL 17-18-19 
MAY 1-2-3 ® 15-16-17 © 25-26-27 
JUNE 546-7 © 19-20-21 


WORKSHOPS: The workshops are held each day from 7:00 a.m. to 1:00 p.m. They will em yhasize a series of 
structured exercises, utilizing appropriate animal bones, skeletal bones, bioplastics and biometals. 


NEUROSURGEONS—dissection skills for bonework of the cranium and spine, including attention to bioplastics and = 
biometals applicable to neurosurgery. 2 


` —dissection skills to become familiar with the applications of power instrumentation; dis-2=. 
cussion of and participation in problem solving, care, and proper maintenance of power equipmen 
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AREA ATTRACTIONS: = 
S/IGHTSEEING—Disneyland, Knott’s Berry Farm with 165 attractions and rides, Movieland, A 


i 


Pacific Amphitheatre which is Orange County’s outdoor theater. Other convenient attractions 
are NBC Studios, ABC Studios, Marineland, San Diego Zoo, Sea World in San Diego and the 


beaches which are 20 minutes away. 
SPECTATOR SPORTS—Baseball with the California Angels, football with the 
Los Angeles Rams, and horse racing at Los Ala 


h. 
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os and Santa Anita. 
PARTICIPANT SPORTS—Golf, tennis, racquetball, swimming, and sport 
fishing off the California coastline. 
FOOD—5,000 restaurants in Orange County are pn everything from 
Continental to ethnic cuisine. Fi Roran „Of the restaurants have re- 
ceived the Southern California Restaurant Writers award. 


ENROLLMENT; Fee (USS). Surgeon $965.00; Resident $585.00 (with 
etter from Department neach An Operating Room Personnel (RN/ORT/ 
PA/Other) $250.00. Make check to “Los Angeles/Anaheim Symposium.” <% 
MAIL TO; Midas Rex Institute, 2929 Race Street, Fort Worth, Texas E 
Phone: 800-433-7639 or 817-831-2604. 
*Join the more than 6,800 enrollees who have completed Midas 


Rex Hands-On Workshops. Roce Orthopaedic Surgeons; 1,350 á S2 
eurosurgeons; 1,950 OR Personnel) 
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Multiple Sclerosis and Affective Disorder 
Family History, Sex, and HLA-DR Antigens 


Randolph B. Schiffer, MD; Lowell R. Weitkamp, MD; N. Margaret Wineman, RN, PhD; Sally Guttormsen, MS 


@ To investigate a possible genetic 
cause undertying the clinical association 
tetween multipte sclerosis (MS) and 
affective disorder, we studied 56 patients 
with MS for psychiatric and genetic (fami- 
ly history, «ex, and HLA-DR) characteris- 
tics. The 2 ratio of females to males 
expected er patients with MS was 
observed ir this sample (40:16), but the 
excess of ‘emales occurred entirely 
among the 31 MS patients with major 
affective diserder (27 females and four 
males). Bipolar probands with MS had 
significantly more relatives with affective 
disorder or MS than did unipolar probands 
with MS. The HLA-DR antigen frequencies 
in patients with MS categorized by type 
and family sistory of affective disorder 
suggest thatit may be possible to validate 
such clustering of patients. We concluded 
that sex and other genetic factors are 
related to tr= affective symptoms in MS 
and emphasize the importance of psychi- 
atric evatuation of these patients. 

{Arch Neuso! 1988;45:1345-1348) 


We have recently reported an asso- 

ciation Setween bipolar affective 
disorder and multiple sclerosis (MS) 
within the population of Monroe 
County, New York.' Since that epide- 
miologic study ineluded no investiga- 
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tion of mechanisms by which such an 
association might occur, the results of 
a follow-up genetic study will be 
reported herein. The study included 
nine of the original ten patients, as 
well as 47 additional patients with MS 
with or without major affective disor- 
der. 

Although there is an increased 
familial occurrence of MS as well as 
affective disorder, no simple genetic 
pattern for either disease is apparent. 
Both MS and unipolar disorder are 
more common in females, whereas 
bipolar disorder demonstrates less 
female preponderance.** Studies of 
twins indicate that MS disease con- 
cordance may approach 26% to 30% 
for monozygotic twins, while it is 10% 
to 138% or possibly as low as 2% to 3% 
for dizygotic twins.*ć In contrast to an 
11% to 14% concordance rate for 
either bipolar or unipolar disorder in 
dizygotic twins, the concordance rate 
for bipolar disorder in monozygotic 
twins is as high as 70% and for unipo- 
lar disorder possibly 40%.’ 

Multiple studies have confirmed an 
association of certain HLA alleles 
with MS in patients of northwest 
European origin.*!’ These genes con- 
trol the expression of surface antigens 
on immunocompetent cells and are 
implicated in vulnerability to many 
diseases that have an autoimmune 
character. The HLA system is deter- 
mined by genes at several loci or sites 
on the short arm of chromosome 6. 
Two of several alternative alleles are 
possible for any individual at each 
locus. White patients with MS demon- 
strate an increased frequency of the 
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alleles A3, B7, and DR2, with DR2 
showing the strongest association. 
However, DR2 is present in only half 
of the patients with MS. Other devia- 
tions from random gene frequencies 
that have been reported among 
patients with MS include Alt, A2}, 
A3t, A9T, B8t, B12}, B15), Bw22ļ, 
B40}, DR1j, DR3t, DRwé6!, and 
DR7\.°"' The effect of HLA genes or 
genes in the HLA region of chromo- 
some 6 on susceptibility to MS may be 
mediated by the sex of the patient." 

For psychiatric diseases in general 
and for the affective disorders in par- 
ticular, it has proved more difficult to 
identify such relationships to HLA 
genes. There have been reports of 
patterns of assortment of HLA alleles 
that are not random in at least some 
families with affective disorders.'*” 
Other investigators have not observed 
a relationship to genes on chromo- 
some 6.7? 

We report herein our results of 
family studies and of HLA typing of 
patients with MS with and without 
major affective disorders. The loci 
typed included HLA-A, B, C, DR, and 
DQ. Previous studies of HLA antigens 
in affective disorders have generally 
not included typing for HLA-DR or 
DQ antigens. 


METHODS 
Clinical Selection 


For the past three years, all patients in 
the University of Rochester (NY) MS Clin- 
ic who had definite MS as diagnosed by 
research criteria” had been screened for 
possible entry into this study. Approxi- 
mately 350 patients are followed up in this 
clinic, and all are encouraged to attend at 
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least once a year. Patients who demon- 
strated evidence of possible affective dis- 
turbance during their clinic visits were 
referred to us for definitive psychiatric 
evaluation. Selected patients with MS who 
seemed never to have experienced emotion- 
al disturbance were also referred to the 
investigators as potential controls. Re- 
ferred patients with MS were interviewed 
by one of us (N.M.W.) using the Schedule 
for Affective Disorders and Schizophre- 
nia-Lifetime version (SADS-L),*° and psy- 
chiatric diagnoses were made in accor- 
dance with Research Diagnostic Criteria 
(RDC).” From among these interviewed 
patients, 40 with very definite diagnoses— 
11 bipolar, 16 unipolar, and 13 with no 
affective disturbance—were selected for 
this study. Nine of the bipolar patients 
with MS had been described in a previous 
study.’ To increase the number of bipolar 
subjects with MS, three additional patients 
were studied at the University of Western 
Ontario, London, and one was seen at the 
Dent Neurologic Institute, Buffalo. These 
four subjects were interviewed using the 
SADS-L. All of the above 44 subjects were 
given a standardized family history inter- 
view and were typed for HLA antigens. An 
additional 12 patients with MS who had 
few affective symptoms based on the 
SADS-L interview but who were not com- 
pletely free of depressive symptoms were 
judged not to have major affective disorder 
and were typed for HLA antigens. They 
were selected to increase the number of 
control (no affective disorder) subjects 
with MS who were typed for HLA anti- 
gens. 


Family History 


A family history of either affective dis- 
orders or MS among family members was 
obtained by standardized interview from 
the 44 probands with MS, as indicated 
above. In the interview, questions were 
asked concerning possible affective disor- 
ders for all first-degree relatives, as well as 
for cousins, nieces, aunts, uncles, and 
grandparents. For a relative to be consid- 
ered to have an affective disorder, a histo- 
ry of diagnosis by a psychiatrist, a suicide, 
or a clear description of the affective epi- 
sode with diagnosis in accordance with 
RDC was required. A relative was consid- 
ered to have MS if the diagnosis had been 
made by a neurologist. A detailed listing of 
the extent of information available from 
the family history for each of the 44 fami- 
lies interviewed is given in Appendix I 
(available from Dr Schiffer). 


Genetic Typing 


Blood samples from the 56 subjects were 
collected by antecubital venipuncture into 
sample tubes containing acid citrate dex- 
trose (formulation A, National Institutes 
of Health, Bethesda, Md) and typed for 
HLA antigens within 36 hours. HLA typ- 
ing was performed using the standard 
National Institutes of Health microlym- 
phocytotoxicity test, but with fluorescein 
diacetate and ethidium bromide as counter 
stains.” HLA-A, B, and C typing were 
performed on T lymphocytes, and HLA-DR 
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Family History 


*MS indicates multiple sclerosis. 


and DQ typing were performed on B lym- 
phocytes separated on nylon wool col- 
umns.* All subjects were typed for 16 
HLA-A specificities (A1, A2, A3, ATI, A23, 
A24, A25, A26, A28, A29, A30, A31, A32, 
Aw33, Aw34, and Aw36), 27 HLA-B spe- 
cificities (B7, B8, B13, B14, B18, B27, Bw22, 
B35, B37, B38, B39, Bw41, Bw42, B44, B45, 
Bw47, B49, Bw50, B51, Bw52, Bw53, Bw57, 
Bw58, Bw60, Bw61, Bw62, and Bw63), four 
HLA-C specificities (Cw1, Cw2, Cw3, and 
Cw4), and nine HLA-DR specificities 
(DR1, DR2, DR3, DR4, DR5, DRw6, DR7, 
DRw8, and DRw9). All subjects were also 
typed for Bw4 and Bw6, and all but two 
subjects were typed for DRw52 and 
DRw53. Twenty-four subjects were typed 
for HLA-DQwl1, DQw2, and DQw3 and 
another 28 subjects were typed for DQw1 
and DQw3 only. A few subjects were typed 
for HLA-Cw5, Cw6, Cw7, and Cw8. Two 
subjects whose cells reacted with both 
Bw57 and Bw58 antisera were typed as 
HLA-B17. 


RESULTS AND COMMENT 
Family History Study 


Among the 56 patients with MS, 15 
had bipolar disorder, 16 had unipolar 
disorder, 13 had no affective disorder, 
and 12 probably had no affective dis- 
order. A family history of MS and 
affective disorder was obtained for 
each of the 44 probands for whom 
there was a detailed investigation and 
definite conclusion with respect to 
affective status. A summary of results 
based on the family history data is 
shown in Table 1. A family history 
that includes MS or affective disorder 
is shown only for those probands who 
had a relative with an unequivocal 
diagnosis of disease. Ten of the 15 
bipolar probands had a family history 
for affective disorder, whereas one of 
the 16 unipolar probands and two of 
the 13 patients without affective dis- 
order had such a history. In addition, 
all seven of the probands who had a 
relative with bipolar disorder oc- 
curred in the group of 15 bipolar pro- 
bands with MS. The increased fre- 
quency of biopolar probands with MS 
with a family history of affective dis- 


Table 1.—Family History Status of 44 Probands With MS* 


No. of Probands With MS According 


-o-_-—m ror!" 
Bipolar 





to Affective Status 













Unipolar No Disorder 












order is significant when compared 
with unipolar probancs with MS (x? 
with Yates’ correction = 9.9, P < .005) 
or with all nonbipolar probands with 
MS (x? with Yates’ correction = 14.9, 
P < .001). The family history data 
should, of course, be treated cautious- 
ly since they are limited by the size of 
the family, knowledge of the infor- 
mants, and extent o? inquiry. Our 
results, however, are consistent with 
those of other studies showing a 
greater incidence of affective disorder 
among relatives of bipolar probands 
as compared with unipolar probands. 
The results suggest that genetic sus- 
eeptibility to bipolar disorder in bipo- 
lar patients with MS may be similar 
in some respect to that in bipolar 
patients without MS. 

Five of the 44 probands with MS 
had relatives with MS. Four of these 
probands were from the bipolar pro- 
band group with MS and one was from 
the group of probands with MS with 
no affective disorder. All four of the 
bipolar probands with MS who had a 
relative with MS hac other relatives 
with affective disorder, and in one 
case the relative with MS also had 
affective disorder. Although the num- 
ber of cases reported herein is small, 
these coincidences, together with our 
previous report of an increase over 
random expectation in the co-occur- 
rence of bipolar disorder and MS in 
the same patient,' suggest that some 
genes or combinations of genes may 
increase susceptibility to both MS and 
bipolar affective discrder. 


Sex and Diagnostic Category 


The sex of each of the 56 subjects is 
shown in Appendix II (available from 
Dr Schiffer) according to the four di- 
agnostic groupings. Three of the 15 bi- 
polar probands with MS and one of 
the 16 unipolar probands with MS 
were male. In contrast, six of the 13 
probands with MS with no affective 
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* Calculado from the data of Albert et al.33 


disorder and six of the 12 probands 
with premably no affective disorder 
were male. For analysis of the sex dis- 
tribution. we included in the category 
of no affective disorder the 12 patients 
who failed to meet criteria for affec- 
tive disturbanee but who were not 
eompletely free of affective symptoms 
by interview. The decreased frequency 
of males among patients with MS 
with defimite affective disorder as 
compared with patients with MS 
without definite affective disorder 
was signifeant (x? with Yates’ correc- 
tion = 6.7. P<.01). The well-docu- 
mented overal! 2:1 increased incidence 
cf MS in females compared with 
males'* wes accounted for in our sub- 
ject population entirely by patients 
with MS with affective disorder (27 of 
31 subjects were female). 

Since afective disorder with MS 
may in a sense be considered more 
“Severe” taan affective disorder with- 
out MS, we have also examined the sex 
distribution ameng all 34 affectively 
ill relatives in the 12 families with an 
atectively ill member (Table 1). One 
relative, a male, had both bipolar dis- 
order and MS, four males and seven 
females had bipelar disorder, and 17 
males and five females had unipolar 
disorder (appendix IJ). Taking into 
account the 11 probands with affec- 
tive disord=r (Tables 1 and 2), the 
proportion of affected males and 
females in these familial cases was 
equal (23:22). However, the extent or 
at least the type of illness corre- 
sponded te the sex of the person. 
Among the 45 family members, two 
males and mine females had bipolar 
disorder anid MS, one female had uni- 
polar disorcer and MS, ‘our males and 
seven females had bipolar disorder 
without MS, and 17 males and five 
females hae unipolar disorder with- 
ouz MS. Thus, affective disorder with 
MS was primarily a disease in 
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Total Bipolar Unipolar Total Patients With 

HLA-DE Definite Probable Frequency (n = 15), No. (n = 16), No. (N = 31) MS (N= 56), Controls, 
Antiger No. (n = 13) No. (n = 12) (n = 25) (Frequency) (Frequency) Frequency Frequency Frequency”* 
DR2 5 7 0.48 7 (0.47) 5 (0.31) 0.39 0.43 0.30 
DR3 4 3 0.28 5 (0.33) 4 (0.25) 0.29 0.29 0.21 
DR4 5 4 0.36 1 (0.07) 5 (0.31) 0.19 0.27 0.25 
DR5 1 0 0.04 5 (0.33) 2 (0.13) 0.23 0.14 0.27 
DRw6 5 4 0.36 2 (0.13) 2 (0.13) 0.13 0.23 0.22 
DR7 1 1 0.08 2 (0.13) 2 (0.13) 0.13 0.71 0.23 
DRw8s o 1 0.04 1 (0.07) 1 (0.06) 0.06 0.05 0.06 
DRw9 0 1 0.04 O (0.00) O (0.00) 0.00 0.02 0.02 











Total No. of 












Table 3.—HLA-DR Antigen Frequencies in 31 Probands With Multiple Sclerosis With 
Affective Disorder According to Family History of Affective Disorder 


Family History 
ll 


With Affective 
Disorder 
(n = 11), 
No. (Frequency) 
DR1 O (0.00) 


Without Affective 
Disorder 
(n = 20), 

No. (Frequency) 
5 (0.25) 


Controls, 
Frequency 


0.18 


DR2 5 (0.45) 7 (0.35) 0.30 
DR3 3 (0.27) 6 (0.30) 0.21 
DR4 O (0.00) 6 (0.30) 0.25 


DR5 4 (0.36) 


3 (0.15) 0.27 


DRw6 3 (0.27) 1 (0.05) 0.22 
DR7 2 (0.18) 2 (0.10) 0.23 


DRw8 1 (0.09) 


females, whereas in these same fami- 
lies unipolar disorder without MS was 
principally a disorder in males. The 
latter observation is striking because 
unipolar affective disorder is overall 
more common in females; even with a 
null hypothesis of no sex difference in 
the frequency of unipolar disorder 
among unipolar patients in these fam- 
ilies, the increased frequency of this 
disorder in males was significant 
(x? with Yates correction = 5.5, 
P < .025). 


HLA, Diagnostic Category, and Family 
History of Affective Disorder 


The HLA types of each of the 56 
probands are shown in Appendix II. 
HLA-DR antigen frequencies in 
each of the four diagnostic group- 
ings together with antigen frequen- 
cies calculated from a published 
control group are summarized in Ta- 
ble 2. The increase over random in 
the frequencies of DR2 and DR3 
antigens reported for patients with 
MS by others*'! was observed in our 
total sample of 56 patients. The in- 
creased frequency of DR2 and DR3 
antigens was offset principally by a 
decreased frequency of DR5 and DR7. 
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1 (0.05) 0.06 





A decreased frequency of DR7 in pa- 
tients with MS has been noted pre- 
viously.” 

Since the number of subjects with 
MS in each of the three major 
groups—bipolar, unipolar, and no 
affective disorder—is small in rela- 
tion to the number of HLA-DR anti- 
gens typed, we have made no tests of 
statistical significance for HLA-DR 
antigen frequency differences among 
groups. However, the increased fre- 
quency of DR2 occurred in patients 
with no affective disorder (0.48) or 
with bipolar affective disorder (0.47), 
whereas the frequency of DR2 in 
patients with MS with unipolar disor- 
der (0.31) was similar to the frequency 
in controls (0.30). Furthermore, 
patients with MS with no affective 
disorder or with bipolar affective dis- 
order were more different from con- 
trols in the frequency of other DR 
antigens than were the patients with 
MS with unipolar disorder. Specifical- 
ly, DR5 and DR7 were the antigens 
that were most decreased in frequen- 
cy in the patients without affective 
disorder; DR1 and DR4 were most 
decreased in the patients with bipolar 
disorder. 
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Since ten of the 15 bipolar patients 
with MS and only one of the unipolar 
patients with MS had a family history 
of affective disorder, absence of DR1 
and DR4 antigens could also be a 
marker of the genetic susceptibility 
that is indicated by a family history of 
affective disorder. Thus, we have also 
tabulated HLA-DR antigen frequen- 
cies according to family history of 
affective disorder; the results are 
shown in Table 3 for the 31 probands 
with MS with affective disorder. In 
the 11 subjects with a family history 
of affective disorder, there was an 
increase in DR5 and DRw6 as well as a 
decrease in DR1 and DR4, as com- 
pared with the 20 subjects with no 
family history of affective disorder. 


Sex, HLA-DR, and Family History of MS 


The frequencies of HLA-DR anti- 
gens were similar in males compared 
with females among the patients with 
MS without affective disorder (Ap- 
pendix II). This is the group in which 
the frequency of males and females 
was similar. For the 31 probands with 
MS with affective disorder, of which 
only four were male, there was also no 
remarkable difference in HLA-DR 
frequencies between sexes. However, 
the four bipolar probands with MS 
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who had a family history of both MS 
and affective disorder (Table 1), 
MD021, MD035, MD030, and MD032 
(Appendix II), had HLA-DR pheno- 
types DR5; DR2,5; DR2; and DR2,5; 
respectively. On the basis of HLA-DQ 
and w52/w53 typing, the subjects with 
the DR5 and DR2 phenotypes were 
probably homozygous for these anti- 
gens. Thus, the DR2 and DR5 antigens 
individually or jointly may be mark- 
ers of high genetic risk for the pheno- 
type of MS with bipolar affective dis- 
order. 


CONCLUSION 


We envision three general clusters 
of patients with MS in terms of genet- 
ic characteristics. The first is a cluster 
of patients with a family history of 
affective disorder. The patients with 
MS are usually female and usually 
have bipolar disorder. Among their 
relatives are persons with bipolar dis- 
order, unipelar disorder, and also, 
occasionally, MS. Strikingly, the rela- 
tives with unipolar disorder are usual- 
ly male. The second cluster of patients 
with MS are those with affective dis- 
order without a family history of 
affective illness. The patients with MS 
are almost always female and usually 
have unipolar disorder. The third 
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Case-Control Study of Early Life Dietary Factors 
in Parkinson’s Disease 


Lawrence I. Golbe, MD; Timothy M. Farrell; Patricia H. Davis, MD 


@ Studies of the amyotrophic lateral 
sclerosis parkinsonism dementia complex 
of Guam direct suspicion to a heat-labile 
component of vegetables found in great- 
est concentration in seeds. We therefore 
surveyed patients with Parkinson’s dis- 
ease (PD) regarding early adult consump- 
tion of fruits and vegetables usually eaten 
raw, with seeds that are swallowed or 
scraped with the teeth. We administered a 
pretested questionnaire by telephone to 
81 nondemented patients with PD and to 
a same-sex married sibling without PD. 
The patients and their siblings were 
asked whether they or their spouse (as an 
internal standard) had been more likely to 
eat each of 17 food items between marry- 
ing and age 40 years. No item was asso- 
ciated with the presence of PD. Unexpect- 
edly associated with the absence of PD 
were preference for nuts (odds ratio, 
0.39), salad oil or dressing (pressed from 
seeds) (odds ratio, 0.30), and plums (odds 
ratio, 0.24). These three items have high- 
er vitamin E content than the other 14 
items in our questionnaire. Our data are 
consistent with the hypothesis that vita- 
min E, as an antioxidant, may have pro- 
phylactic value against PD. 

(Arch Neurol 1988;45: 1350-1353) 


he role of long-term dietary habits 

in the etiopathogenesis of Parkin- 
son’s disease (PD) has not been satis- 
factorily studied. The observation 
that an exogenous pyridine-derived 
toxin can produce a state that closely 
resembles clinical PD! stimulated 


Accepted for publication June 20, 1988. 

From the Department of Neurology, the Uni- 
versity of Medicine and Dentistry of New Jersey- 
Robert Wood Johnson Medical School, New 
Brunswick (Dr Golbe and Mr Farrell); and 
Department of Neurology, Louisiana State Uni- 
versity School of Medicine, Shreveport (Dr 
Davis). 

Reprint requests to Department of Neurology, 
CN-19, University of Medicine and Dentistry of 
New Jersey-Robert Wood Johnson Medical 
School, New Brunswick, NJ 08903 (Dr Golbe). 


1350 Arch Neurol—Vol 45, Dec 1988 


interest in an environmental cause. 
The finding that identical twins are 
no more likely to be concordant for 
the existence of PD than are fraternal 
twins or nontwin siblings? further 
directed suspicion away from a genet- 
ic cause toward an environmental 
cause that acted differentially on the 
members of the twin pairs. Since all 
the identical twin pairs in that study 
lived together until their late teens, 
that differentiation probably oc- 
curred either in utero’ or after the 
teenage years. That 80% of nigral 
dopaminergie function is lost by the 
time of PD symptom onset’ suggests 
that the insult occurred or began at 
least two or three decades prior to 
symptom onset. 

Another point favoring a long-term 
and/or remote dietary cause of PD is 
the observation that many of the 
pathologic elements of the amyotro- 
phic lateral sclerosis-parkinsonism- 
dementia complex of Guam can be 
produced in monkeys by administer- 
ing L-8-methylamino-alanine, a com- 
ponent of the false sago palm (Cycas 
circinalis).. Seeds of this cycad plant, 
which grows only in Guam and neigh- 
boring islands, are made into pan- 
cakes and eaten as a traditional deli- 
cacy by the Chamorro natives. 

We undertook this retrospective 
case-control study on the hypothesis 
that PD may be caused by an amino 
acid chemically related to L-8-methy]- 
amino-alanine present in one or more 
fruits or vegetables common in the 
Western diet. For reasons cited above, 
we investigated dietary preferences as 
they existed several decades before 
PD symptom onset but after the teen- 
age years. Because L-3-methylamino- 
alanine is heat-labile®’ and occurs in 
greatest concentration in seeds, we 
confined our inquiry to fruits and 
vegetables eaten raw, with seeds that 
are either swallewed or scraped with 
the teeth. 


SUBJECTS AND METHODS 
Subject Characteristics 


All patients carried a diagnosis of idio- 
pathic PD that was confirmed by a neurol- 
ogist specializing in movement disorders at 
the University of Medicine and Dentistry 
of New Jersey-Robert Wood Johnson Med- 
ical School, New Brunswick. Most patients 
were being followed up by a neurologist at 
that institution. 

As matched controls, we used same-sex 
siblings of the patients who were nearest 
in age and willing and able to cooperate. 
Patient-sibling (case-control) pairs were 
discarded from the analysis if either mem- 
ber was not married before age 40 years or 
was demented. Mental state in patients 
was previously assessed by their neurolo- 
gists during outpatient visits. We tested 
mental state in siblings by asking for their 
address, phone number, zip code, and 
names and ages of other living siblings. 
Accuracy of these data for siblings was 
checked against that provided by the 
patient. 


Questionnaire Technique 


We made no attempt to quantitate con- 
sumption of various feod items on an abso- 
lute scale. Rather, we confined the subject 
group to patients who had been married 
before age 40 years and asked whether the 
patient or his/her speuse was more likely 
to eat each item. In this way, we used 
spouses as internal standards. We made no 
attempt to quantitate the dietary habits of 
the spouses. Rather, we assumed that if 
diet played a role in the cause of PD, the 
spouses’ average dietary habit would be 
more likely to resembie that of the general 
population than would the habit of the 
parkinsonian patients. 

We pretested the reliability of our meth- 
od by separately asking 15 patients with 
PD and their spouses whether they or their 
spouse preferred each of 27 food items 
between marrying and age 40 years. We 
discarded an item when less than 70% of 
the pairs agreed on which member was 
more likely to eat that food item. Patients 
participating in this pretest remained eli- 
gible for the mail survey. 

All other interviews were conducted by 
telephone. A trained mterviewer, one of us 
(T.M.F.), read the instructions in uniform 


Parkinson’s Disease—Golbe et al 


$a 


fashion, answered questions, and made no 
further clarification after questioning 
began. 

Patients and same-sex siblings, in sepa- 
rate interviews, were each asked whether 
they or their spouse was more likely to eat 
each item hetween the time of marriage 
and age 40 wears. — 

The instruetions repeatedly emphasized 
our interest enly in consumption of raw 
foods and tie answers were formulated 
accordingly. As part of the preliminary 
data elicited. each respondent was asked 
whether he or she had habitually eaten or 
avoided any foods for purposes of bowel 
regulation during the years in question. In 
this way we sought to estimate the bias 
that may have been caused by the lifelong 
tendency to constipation that has been 
reported’ in tawse with PD. We also asked 
whether the nespondent was a vegetarian 
during the years in question. Because this 
may have influenced choice and amount of 
fruits and vegetables eaten, we excluded 
from the anatysis any case-control pairs 
where a member answered in the affirma- 
tive. | 


Bata Analysis 


For each patient-spouse pair one of the 
following four conditions was determined: 
P > Sp, patient more likely than spouse to 
eat item; P = Sp, patient as likely as spouse 
tc eat item anc both did eat item; P < Sp, 
patient less likely than spouse to eat item; 
and PN, neither the patient nor spouse ate 
item. For each sibling-sibling-spouse pair, 
one of the follewing four conditions was 
determined: Sib> SibSp, sibling more like- 
ly than his or her own spouse to eat item; 
Sib = SibSp, sibiimg as likely as spouse to 
eat item and beth did eat item; Sib< 
SibSp, sibling less likely than spouse to eat 
item; and SibN, seither the sibling nor his 
or her spouse ateitem. 

We considered case-control (patient-sib- 
ling) pairs discordant (P > Sib) if P>Sp 
and Sib < Sib&p;P > Sp and SibN; P = Sp 
and Sib < SibSp; er P = Sp and SibN. We 
considered pairs discordant (P <Sib) if 
P<Sp and Sib>SibSp; PN and 
Sib > SibSp; P <Sp and Sib = SibSp; or 
PN and Sib = SibSp. Otherwise, patient- 
sibling pairs were considered concordant. 

Conditions P»Sp and Sib = SibSp; 
P=Sp and S> SibSp, PN and 
Sib < SibSp; and P < Sp and SibN may 
represent situations where the siblings 
were actually diseardant, but we felt less 
confident in this assumption than we did 
for the other discordant conditions. There- 
fore, to give our results maximum specific- 
ity (et the possible expense of sensitivity) 
we did not consider those pairs discordant. 
It is possible that since we used relative 
measires some patients may have been 
misclassified as diseordant, but by using 
these mere stringent criteria, we at- 
tempted to minimize this problem. 

The relative risk, ie, the ratio of the risk 
of PD in those more likely to eat the food to 
those less likely to eat the food, was esti- 
mated for each foodiitem by calculating the 
Mantel-Haenszel estimate of the odds 
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Bananas 16 


Blueberries 13 
Cherries 12 
Cucumbers 11 
Grapes 7 
Melon 5 
Mustard 11 
Nuts (other than peanuts) 7 
Olives 14 
Peaches 7 
Pears 7 
Pickles 9 


Plums 


Salad oil or dressing 8 
Strawberries 5 
Tomatoes 19 









Table 1.—Case-Control Pairs Discordant for Preference 
(Relative to Spouse) for Various Fruits and Vegetables* 


Pt > Sib Pt < Sib Odds Ratio P 








12 1.3 NS 













21 0.62 NS 
14 0.8& NS 
19 0.5€ NS 
3 2.3 NS 
14 0.36 NS 
20 0.55 NS 
18 0.39 <.05 
20 0.7 NS 
3 2.3 NS 
14 0.5 NS 
19 0.47 NS 












NS 
NS 













* See text for explanation of column headings. NS indicates not significant. 


ratio. Two-sided significance levels (P val- 
ues) were estimated by calculating a Man- 
tel-Haenszel x? corrected for continuity.® 


Survey Content 


For reasons cited above, we confined the 
inquiry to fruits and vegetables commonly 
eaten raw with their seeds. We limited the 
questionnaire to a length that was easily 
tolerated by elderly respondents without 
apparent loss of validity through fatigue or 
impatience. On the pretest the following 
ten items gave insufficiently reliable 
results: apple juice, blackberries, blueber- 
ries, figs, paprika, peanuts, green peppers, 
pomegranates, sesame seeds, and tomato 
juice. Seventeen items remained for analy- 
sis by the main survey: bananas, blueber- 
ries, cherries, cucumbers, grapes, melon, 
mustard, nuts (other than peanuts), olives, 
peaches, pears, pickles, plums, raisins, sal- 
ad oil or dressing, strawberries, and toma- 
toes. 


RESULTS 


All patients who were solicited, 
with the exception of two, agreed to 
participate. Of a total of 450 patients 
or families contacted, 81 patients met 
inclusion criteria. Of these, 48 (59.3% ) 
were male. The mean age of the 
patients was 62.3 + 9.2 years; and of 
the siblings 62.0+9.8 years. The 
mean of the absolute value of the 
patient-sibling age difference was 
5.8 + 3.5 years and the mean of the 
raw age difference (patient age minus 
sibling age) was 0.3 years. The mean 
age at marriage was 25.3 + 4.3 years 
(range, 19 to 38 years) for patients and 
24.9 + 4.3 years (range, 18 to 37 years) 
for siblings. The mean absolute value 
of the patient-sibling age difference 
at marriage was 3.5 + 3.0 years and 
the mean raw differenee was 0.4 + 4.6 
years. Eleven patients and four sib- 


lings reported having ever used fruits 
or vegetables for bowel regulation. All 
patients lived in or close to New Jer- 
sey, except for three who lived in 
Florida or New Mexico. Twenty-five of 
the siblings lived outside the New 
Jersey area, but all 81 lived in the 
United States. 

Table 1 shows that three items were 
associated to a statistecally signifi- 
cant degree (P < .05) with absence of 
PD. The unaffected siblings were 
more likely than the patients to have 
eaten nuts, plums, and salad oil or 
dressing. The odds ratios for these 
items were .39, .24, and .33, respective- 
ly. No item was associa‘ed with the 
presence of PD to a statistically sig- 
nificant degree. 


COMMENT 


Although we undertook this survey 
to test a hypothesis of thecause of PD 
and chose our questionnaire items 
accordingly, our technique could as 
easily reveal PD-protective factors. 
Indeed, many case-control surveys 
deliberately include some items sus- 
pected of causing the condition in 
question and some items suspected of 
protecting against it.° 

In previous studies, dietary ques- 
tionnaires have been shown to have 
adequate validity and rel:ability for 
use in case-control studies.”"! To max- 
imize reliability, we pretested this 
questionnaire and ineluded.only those 
questions that yielded clese agree- 
ment between the subjects and their 
spouses. Also, our technique of retro- 
spective dietary history has been 
shown to be a more reliable measure 
of distant past diet than using an 
estimate of current diet.'? Dsetary his- 
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Items included in present survey 
Salad oil or dressing 


Nuts 

Plums 
Grapes 
Pears 
Raisins 
Tomatoes 
Strawberries 
Bananas 
Cherries 
Melons 
Peaches 
Olives 
Blueberries, mustard 


Cottonseed oil 
Palm oil 
Corn oil 
Soybean oil 
Some commonly eaten nuts 
Sunflower seeds 
Walnuts 
Filberts 
Hazelnuts 
Almonds 
Brazil nuts 
Cashews 
Pecans 
Chestnuts 








* Data from Lentner.?4 
tData from Machlin.22 
Data from Diplock.29 


tories obtained over the telephone 
have been used in other case-control 
studies of neurologic disorders." 
Thus, the quality of the data in this 
study should suffice to detect major 
differences between the patients and 
the control group. 

Previous analytical epidemiologic 
studies of PD have suggested that 
rural living, well water use, and prox- 
imity to pulp mills and vegetable 
farms are associated with the pres- 
ence of PD whereas cigarette 
smoking is associated with its 
absence.'”'* The latter may actually be 
an epiphenomenon of the moralistic 
and conservative premorbid personal- 
ity of a person with PD, which may 
tend to lead the individual away from 
smoking and other marginally disap- 
proved behaviors long before motor 
Symptoms appear.” This explana- 
tion must be considered in interpret- 
ing any observation of premorbid 
behavior in people with PD, including 
dietary habits. However, it is difficult 
to ascribe hypoconsumption of nuts, 
plums, and salad dressing to a “PD 
personality.” Nor can one explain this 
preference as treatment for the life- 
long constipation that people with PD 
report.’ On the contrary, those with 
constipation are probably more likely 
than their spouses to consume fruits 
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Table 2.—Vitamin E (a-Tocopherol) Content of Foods* 
Vitamin Content, 
mg/ 100 g 


Oils that may be used in salad dressing and other foods 










9.1t (talian dressing) 
5.3t (mayonnaise based) 

0.5-22 (see below) 

0.7 

0.7 

0.5 

0.3+ 

0.27 

0.22 

0.2 

0.13 

0.1 (cantaloupe) 

0.1 

Ot 

Not available 



















43.6 
30 
19 
18 









44 
22t, 0.5¢ 
21¢ 

21 

15 

6.5 

5,1 

1.5 

0.6 












and roughage-rich vegetables as 
treatment. 

A more hopeful explanation for the 
parkinsonian patients’ premorbid hy- 
poconsumption of nuts, plums, and 
salad oil is the relatively high vitamin 
E content of these foods. Table 2 
shows a-tocopherol content of each of 
the food items expressed as milli- 
grams per 100 g (1 mg of naturally 
occurring RRR-a-tocopherol, former- 
ly called D-a-tocopherol, is equivalent 
to 1.49 IU). None of the other 14 items 
exceeds nuts, plums, or the oils in 
vitamin E content.*!** Other tocopher- 
ols may exist in these foods, but none 
has greater than 50% of the biological 
activity of a-tocopherol.” The US rec- 
ommended daily allowance of vitamin 
E is 10 mg for men and 8 mg for 
women. The average American 
daily intake of a-tocopherol is 4 to 9 

24 

These three foods may merely be 
proxies for a prophylactic agent. For 
example, salad dressing is always con- 
sumed with salad, which has a variety 
of items that must now be suspected 
as prophylactic agents. Our unex- 
pected findings are consistent with 
those of Kondo’ who found that Japa- 
nese patients recalled having eaten 
less fresh vegetables and bean curd 
(like some salad oil made from soy) 


than control subjects during their 
40s. 

Oxidative mechanisms are sus- 
pected of playing a major role in the 
cellular pathogenesis of PD.” As an 
antioxidant, a-tocopherol has been 
proposed as a prophylactic against PD 
and is presently undergoing a multi- 
center double-blind trial of its ability 
to slow the progression of early PD.*%7 
Pretreatment of rats with tocopherol 
has been found to attenuate the toxic- 
ity of intrastriatal 6-hydroxydopam- 
ine.” Anecdotal data” in a small num- 
ber of recently diagnosed patients 
suggest that very high doses of a- 
tocopherol (3200 IU daily) may delay 
the need for levodopa by two to three 
years. 

The daily dose of tocopherol being 
tested for PD prophylaxis for those 
with early symptomatic PD (in which 
compensatory mechanisms have be- 
gun to break down) is several hundred 
times the average spontaneous daily 
intake. However, it seems reasonable 
that much smaller but still above- 
average doses taken through dietary 
means from early adulthood, when 
the causative agent is just starting to 
act, may suffice to extend the “incuba- 
tion period” by 50% or more. This 
would amount to disease prevention. 

These findings are provocative clues 
that call for more detailed studies. 
The exploratory nature of this study 
necessitated the inclusion of a large 
number of food items. This may invite 
positive findings due solely to chance 
(type I error). The opposite problem, 
type II error, may help explain the 
failure of our survey to reveal a PD- 
causative dietary agent. The validity 
of large-scale retrospective epidemio- 
logic data? may be enhanced by sur- 
veying only young-onset (age, less 
than 50 years) parkinsonian patients. 
Their dietary habits are less likely to 
have changed since early life than 
would be the case for elderly parkin- 
sonian patients and their recall of 
that period would be fresher. A suffi- 
cient number of young patients’ par- 
ents may be available to check the 
validity of the answers of a represen- 
tative sample of patients. Further- 
more, young onset may signal a more 
intense exposure to a causative agent 
(and/or more complete nonexposure 
to a protective agent) that may be 
more easily detected with epidemio- 
logic techniques. Since there are rela- 
tively few young-onset patients at any 
one center, a multicenter study or a 
mail survey may be necessary to ade- 
quately address the question of PD- 
prophylaxis by vitamin E in retro- 
spective fashion. 
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MIDAS REX® INSTITUTE 
HANDS-ON WORKSHOPS* 


DALLAS/FORT WORTH 


Home Office: 2929 Race Street 
“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


Also Plastic, ENT, 


NEUROSURGICAL SYMPOSIA (NEURO 700) Craniofacial, Maxillofacial, et. OR PERSONNEL SYMPOSIA (ORP 700) 
JANUARY 1989 9-10-11 APRIL 10-11-12 © 24-25-26 Ay for OR Personnel only: 
FEBRUARY 20-21-22 MAY 11-12-13 © 31-Jun. 1-2 FEBRUARY 1989 27-28-Mar. 1 ° 

MARCH 13-14-15 JUNE 15-16-17 MAY 1-2-3 





WORKSHOPS: The workshops are held each day from 7:00a.m. Zandt Cottage, Trinity Park, Botanic Gardens and the Fort Worth 
to 1:00 p.m. They will emphasize a series of structured exercises, Water Garden, Six rae Over Texas. In Dallas enjoy the Old City 
utilizing appropriate animal bones, skeletal bones, bioplastics and Park, John F. Kennedy emorial Plaza, professional sports with the 

biometals. Dallas Cowboys and the Texas Rangers. 


NEUROSURGEONS—dissection skills for bonework of the = SHOPPING—Visit the restored Sundance Square downtown, the 
cranium and spine, including attention to bioplastics and ¥ stockyards which specialize in Westem wear and local malls. 
biometals applicable to neurosurgery. 


OR PERSONNEL—dissection skills to become famil- 
iar with the applications of power instru- 
mentation; discussion of 


blem solving, care, and ~ s re b): Surgeon 00; 
proper maintenance of _ ee ; esident 00 (with 


power equipment. 











DINING—There are many fine restaurants to choose from in 
the Fort Worth area. Several restaurants are located 
near the stockyards. 




























Pa a a 00O Mi / 
%23% ORT/PA/Other) $250.00. 
meee Make check to “Dallas/ 
as% Fort Worth Symposium.” 


3 MAIL TQ: Midas Rex 
wee institute, Race St., 
+ Fort Worth, Texas 76111. 


= Phone: 800-433-7639 or 
ne z A eS nR Pae 81 7831 -2604. 


s; 1,350 Neurosurgeons; 1,950 OR Personnel) 


AREA ATTRACTIONS: 

Fort Worth Zoological 
ark, Stockyards, 
Kimbell Art Museum, 
Amon Carter Museum 
Fort Worth Museum o 
Science and Pe Log 
Cabin Village, Fort Wort 
Japanese Gardens, Van 


* Join the more than 6800 ee mms a 
enrollees who have completed Midas Rex Hands-On Workshops. (3,550 Orthopa 
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March 30-31 - April 1, 1989 


Washington, DC . 


“Modern Dissection Techniques Of Bone, Biometals, Bioceramics, and Bioplastics” 


(NEURO/ORTHO/ORP 700) (Separate Hands-On Workshops) 
An Interdisciplinary Symposium for Neurosurgeons, Orthopaedic Surgeons, 
and Operating Room Personnel : 


sponsored by 
MIDAS REX® INSTITUTE È 
Course Directors; Robert Murray, Ph.D.; Susan Mitchell, Ed.D. 
SYMPOSIUM FORMAT a 


WORKSHOPS: 7:30 a.m. - 1:30 p.m. each day. An problem solving, care, and proper maintenance 
intensive series of hands-on exercises utilizing a S of power equipment. 
appropriate animal bones, skeletal bones, etc.: 


Orthopaedic Surgeons—dissection in small CREDITS: C.M.E. Credit Available 


bones, large bones, spines, joint replacement, S 
revision surgery, methylmethacrylate, polyeth- ACCOMMODATIONS: The Embassy Row Hotel, 
ylene, and biometals, including broken stem 2019 Massachusetts Avenue, NW, Washington, 


extraction, | DC.20036. Phone: (202) 265-1600 or (800) 424-2400. 


Neurosurgeons—dissection skills for bone- ENROLLMENT: Fee (US$): “Surgeon $965.00; 


work of the cranium and spine, including atten- Resident $585.00 (with letter from Department 
tion to bioplastics and biometals applicable Head); RN/ORT/Other $250.00. Make check to 

to neurosurgery. ‘Washington Midas Rex Symposium.” 
OR Personnel—dissection skills to become . 
familiar with the applications of power instru- Mail to: Midas Rex Institute, 2929 Race Street, 
mentation; discussion of and participation in Fort Worth, TX 76111. Phone: (800) 433-7639. 


oin the more than 6,800 enrollees who have completed Midas Rex Hands-On Workshops. 
(3,550 Orthopaedic Surgeons; 1,350 Neurosurgeons; 1,950 OR Personnel) 
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Polyneuropathies Associated With 
IgM Monoclonal Gammopathies 


John J. Kelly, MD; Lester S. Adelman, MD; Eugene Berkman, MD; Ina Bhan, MD 


@ We studied ten patients with IgM 
monoclonal gammopathies. Five had M 
proteins that reacted with myelin-associ- 
ated glycoprotein (MAG) and five had no 
recognizabte antinerve activity. The neu- 
ropathy in the MAG-reactive patients was 
homogeneous by clinical and laboratory 
analysis, while the neuropathy in the 
MAG-nonreactive patients varied consid- 
erably. Both groups responded well to 
immunosuperessive therapy, which low- 
ered the coneentration of the serum M 
protein. The somogeneity of the MAG- 
reactive patients and their response to 
sustained lowering of the M protein levels 
support the cencept that the IgM M pro- 
tein directly damages nerve fibers and is 
the proximate cause of the polyneuropa- 
thy. 

(Arch Neuro! 1988245:1355-1359) 


onoelonal gammopathies are sta- 

tistieally more common among 
otherwise idiopathic polyneuropa- 
thies' and. im some cases, appear to 
play a direct role in their pathogene- 
sis.** The mest frequent association, 
accounting for approximately one 
half, is that with monoclonal gammo- 
pathy of undetermined significance,! a 
syndrome eharacterized in most cases 
by a benign plasma eell dyscrasia with 
stable production of low levels of 
monociona! protein (M protein) over 
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many years.’ Most polyneuropathies 
associated with monoclonal gammo- 
pathy of undetermined significance 
have an IgM M protein’ and, in rough- 
ly half of these,*!° the protein demon- 
strates antinerve activity, in most 
cases directed against carbohydrate 
epitopes of myelin-associated glyco- 
protein (MAG)**" and other glycopro- 
teins and glycolipids of the myelin 
sheath.” Rarely, the IgM M proteins 
are targeted at other axonal or myelin 
antigens. Despite highly sugges- 
tive evidence,'*'* it is still unclear if 
the IgM M protein directly damages 
nerve fibers in these polyneuropathies 
or is simply a reaction to nerve dam- 
age by some other unknown mecha- 
nism. We thus decided to examine our 
patients with IgM-associated poly- 
neuropathies to try to answer the 
following questions: 

1. What is the nature of the poly- 
neuropathies occurring in association 
with IgM monoclonal gammopathy? 

2. Are the two main subtypes in 
this group, namely, those with and 
those without anti-MAG activity, dif- 
ferent and separable clinically, and, if 
so, what are the characteristics that 
allow separation? 

3. Are these neuropathies distin- 
guishable by ordinary clinical or labo- 
ratory means from other polyneuro- 
pathies commonly encountered, such 
as chronic inflammatory-demyelin- 
ating polyneuropathy (CIDP) or those 
associated with malignancies? 

4. Are they amenable to therapy 
and, in particular, does lowering the 
concentration of the M protein help? 

Clarification of these questions will 


“i 


aid recognition of these patients and 
may shed some light on the possible 
role of the M protein in pathogenesis 
and provide guidelines for treatment. 


PATIENTS AND METHODS 


Patients included were those referred to 
the Muscular Dystrophy Association Neu- 
romuscular Clinic at New England Medical 
Center, Boston, over a five-year period 
between Jan 1, 1983, and Jan 1, 1988. All 
patients were examined by one of us 
(J.J.K.) and follow-up was obtained by a 
later clinic visit, by telephone, or by let- 
ter. 

All patients underwent a standardized 
peripheral nerve evaluation consisting of 
routine blood tests to evaluate hematolog- 
ic, liver, kidney, and metabolic functions. 
Fasting plasma glucose measurements, 
thyroid function tests, VDRL, and serum 
and urine determinations of arsenic, lead, 
mercury, thallium, urine porphyrins, 
serum folate, and vitamin B,, levels were 
performed in each case. A!] patients under- 
went serum and urine protein electropho- 
resis and immunoelectrophoresis or immu- 
nofixation, quantitative serum immuno- 
globulin measurements, and tests for cryo- 
globulins and viscosity. Bone marrow biop- 
sies were done in most cases. All but one 
patient underwent detailed electrodiagnos- 
tic testing as previously described," includ- 
ing nerve conduction studies of multiple 
motor and sensory nerves in at least an 
arm and leg and needle electromyographic 
examination of limb and paraspinal mus- 
cles. Cerebrospinal fluid was examined and 
sural nerve biopsy was performed in most 
cases. 

Sural nerves from most patients were 
excamined by direct immunofluorescence 
techniques to assess for deposition of IgM 
on myelin sheaths or axens and indirect 
immunofluorescence studies were also per- 
formed on some serum samples, as previ- 
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ously described. Anti-MAG reactivity of 
serum was determined in all patients by 
methods previously described.*”"” 

Patients were treated without a stan- 
dardized protocol so that therapies dif- 
fered somewhat. Most commonly, some 
combination of steroids, cyclophospha- 
mide, and plasmapheresis was used. In 
some cases, chlorambucil was substituted 
for cyclophosphamide. Improvement was 
determined by change in clinical status 
and in some cases by determination of the 
Neurologic Disability Score (NDS),'* which 
is a selective summation of the graded 
neurologic deficit noted on the standard 
neurologic examination. In general, scores 
of less than 50 indicate mild deficit with 
distal numbness, weakness, and mild gait 
impairment; scores of 50 to 100 indicate 
moderate deficit with more severe weak- 
ness and gait impairment requiring a stick 
or other appliance for support; and scores 
of greater than 100 indicate severe neurop- 
athy with severe weakness, sensory loss, 
and loss of the ability to walk. These scores 
were compared with changes in the IgM 
concentration as an estimate of the anti- 
MAG titer. 


RESULTS 


Five patients each were found to 
have serum M proteins with MAG 
reactivity or nonreactivity (Tables 1 
and 2). The MAG-reactive patients 
were a little younger but the polyneu- 
ropathy appeared to affect older 
males in both groups. The duration of 
the disease was longer in the nonreac- 
tive patients and the disease generally 
progressed slowly for months to sev- 
eral years before diagnosis in both 
groups. 

The symptoms in eight of the ten 
patients from both groups were simi- 
lar and mainly sensory. These 
patients described the slow and insid- 
ious onset of distal numbness and 
paresthesias. Pain, on the other hand, 
was distinctly uncommon, occurring 
only in the patient in the MAG- 
nonreactive group with the sensory 
neuronopathy syndrome (see below) 
who experienced “lightning” or “elec- 
tric shock-like” pains in the feet and 
legs. Otherwise, patients described 
“deadness” of the distal extremities 
with “tingling,” “stiffness,” and 
“heaviness.” Patients also complained 
bitterly of “unsteadiness” on their 
feet and walking “as if drunk.” Sever- 
al volunteered that walking was worse 
at night in the dark. Trouble with 
buttoning, fixing belts, and opening 
cans and bottles was mentioned prom- 
inently. Some of these symptoms 
could have been due to weakness but 
sensory loss likely played the major 
role, judging from the findings on 
examination. Positional and noctur- 
nal paresthesias of the hands, sugges- 
ting carpal tunnel syndrome, were 
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Mean duration of disease, 
mo (range) 
Type of polyneuropathy, No. 


Light chain type 
M protein concentration, g/L 





Table 1.—Clinical and General Laboratory Findings”* 


48.6 (2-120) 28 (15-36) 

S>M,2:M>S, S>>M,5 
2; SN, 1 

4K ià 4K iÀ 

25.9 (4-72.6) 6.8 (4.5-8.4) 


















* MAG indicates myelin-associated glycopratein; S, sensory; M, motor; and SN, sensory neuronopathy. 


Table 2.—Neurologic Findings and Treatment * 


MAG-Nonreactive MAG-Reactive 


Mean CSF protein, g/L 
(range) 
Nerve biopsy, No. 





Direct immunofluorescence, 
No. positive 


1.22 (0.41-1.64) 


AD and SD, 3; AD, 
1; ND, 1 


0.97 (0.95-0.99) 





AD and SD, 3; 
endstage, 1; 


ND, 1 
1/3 


o 


/4 
Indirect immunofluorescence, 1/5 3/3 
No. positive 


Electromyographic findings 


SD and AD, 4; SN, 1 


SD and AD, 4; 
ND, 1 


Mean follow-up, mo 9 (1-26) 32.6 (7-57) 


Response to treatment 


4 of 4 better; 1 not 
treated 


3 of 3 better; 2 
not treated 





*MAG indicates myelin-associated glycoprotein; CSF, cerebrospinal fluid; AD, axonal degeneration; SD, 
segmental demyelination; ND, not done; and SN, sensory neuronopathy. 


uncommon and only occurred in one 
patient. Symptoms of severe weakness 
were also uneommon in these eight 
patients. However, several patients 
complained of heaviness of the legs 
and trouble ascending stairs. Auto- 
nomic symptoms were denied on 
direct questioning by all patients. 
Signs noted were also similar and 
mainly sensory in these eight 
patients. Sensory loss predominantly 
affected large-fiber, discriminative 
modalities with loss of vibration sense 
(128-eps tuning fork) in the legs below 
the knees and in the fingers in virtu- 
ally all patients, with lesser degrees of 
position sense loss. A Romberg’s sign 
was seen in all but one patient who 
had a very mild MAG-reactive neu- 
ropathy. Light touch was also 
impaired distally in a stocking-glove 
distribution but pain and temperature 
sensations were mildly reduced in 
comparison and were normal in some 
cases. Deep tendon reflexes were gen- 
erally universally absent but were 
spared in the arms of a few patients 
with mild neuropathy. Weakness was 
generally mild and predominantly 
distal in the legs and intrinsic hand 
muscles, grading 4 to 4.5/5 (by Medi- 
cal Research Council [MRC] scale) in 
the distal legs and trace to 4.5/5 in the 
hands. 


Two patients in the MAG-nonreac- 
tive group were distinctly different 
clinically. One had a severe, rapidly 
progressive motor-sensory polyneuro- 
pathy with an asymmetrical left leg 
polyradiculopathy associated with 
very high IgM levels (72.6 g/L) and a 
malignant lymphoeytic lymphoma. 
Weakness in this patienz was graded 
at 3 to 3.5 in proximal and distal 
muscles with asymmetrical weakness 
and pain in the right leg due to nerve 
root involvement, and the patient was 
bedfast. Sensory loss was less strik- 
ing. The other patient had a very 
chronic (96-month) relapsing and 
remitting disorder with severe stock- 
ing-glove sensory less of all modali- 
ties with marked gait ataxia but also 
prominent weakness and atrophy of 
intrinsic muscles of the hands (1/5 
MRC) and distal weakness of the legs 
of a lesser degree (3/5 MRC). Initially, 
protein study results were normal and 
this was assumed to be idiopathic 
CIDP but was later reclassified when 
an IgM M protein was discovered. 

General laboratory test results (Ta- 
ble 1) were normal with the exception 
of the patient with lymphoma, who 
had anemia and an elevated erythro- 
cyte sedimentation rate (108 mm/h by 
Westergren methed). One other 
patient with anti-MAG neuropathy 
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y- 


r Plasmapheresis 
3 Ff Stop Pheresis 


Neurologic Disability Score 


2 4 6 8 





IgM Level, g/L 


12 14 16 18 20 


Months of Therapy 


Results ef treatment im62-year-old man with anti-myelin-associated glycoprotein neuropathy. At 
beginning of treatment, he was mildly to moderately disabled with Neurologic Disability Score 
(circles) of 46. Plasma exchange was performed at each vertical arrow and medications begun 
as indicéted. He rapidly improved concomitantly with lowering of IgM level (exes), which remained 
low on m=dicaton after plasmapheresis was stopped. Shaded bar indicates prednisone (100 mg 
every other day); and solid bar, cyclophosphamide (125 mg/d). 


also had a mildly elevated sedimenta- 
tion rate. Results of bone marrow 
examinations were normal in both 
groups, inelading the patient with 
lymphoma, who was diagnosed by 
lymph node biopsy. In addition, 
results of metastatic skeletal x-ray 
surveys and bone scans were negative 
in all patients. Serum viscosity was 
increased only in the patient with 
lymphoma (5.7 u; normal, <1.8 u) 
requiring plasmapheresis. Cryoglobu- 
linemiarwas also found in this patient. 
IgM levels were higher in the MAG- 
nonreactive group. In part, this was 
due to zhe massive e_evation in the 
patient with lymphcma. However, 
most of the other patients also had 
higher IgM titers than the MAG- 
reactive patients. In the latter group, 
two pateents nad equivocal abnormal- 
ities on serum protein electrophoresis 
and the M protein was only detected 
after serum immunoelectrophoresis 
or immunofixation. «x Light chains 
were overrepresented in both groups. 

Cerebrospinal fluid protein levels 
(Table =) were higher in the MAG- 
nonreactive patients but this may 
have been mere a reflection of severi- 
ty of pelyneuropathy than a differ- 
ence in pathophysiology. Nerve biopsy 
specimens in both groups disclosed 
mixtures of segmental demyelination 
and axonal degeneration. In semithin 
plastic-embedded sections, there was 
a decrease in numbers of myelinated 
fibers of all sizes, with occasional 
fibers umdergoing axonal degenera- 
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tion and others showing thinly 
myelinated sheaths or demyelination. 
Teased fiber studies confirmed a mix- 
ture of axonal degeneration and seg- 
mental demyelination/remyelination, 
but these changes were not quanti- 
tated. Stains for amyloid were nega- 
tive in all patients studied. Results of 
direct immunofluorescence studies for 
monoclonal IgM deposition on the 
myelin sheaths were positive in only 
one patient in the MAG-reactive 
group, but results of indirect immuno- 
fluorescence studies were positive in 
all the MAG-reactive patients tested 
and in one of the MAG-nonreactive 
patients. 

Results of electrophysiologic stud- 
ies were similar in both groups except 
for more severe involvement in the 
MAG-nonreactive group. Eight of 
the nine patients studied had patterns 
suggestive of demyelination with 
additional axonal degeneration, ac- 
cording to previously proposed crite- 
ria. One patient in the MAG-non- 
reactive group, who was clinically 
similar to the MAG-reactive patients, 
had a distinctly different pattern con- 
sistent with the sensory neuronopa- 
thy syndrome” with absence of all 
sensory nerve action potentials in 
arms and legs but normal motor con- 
duction studies and needle electromy- 
ography. 

Four of the MAG-nonreactive and 
three of the MAG-reactive patients 
were treated adequately. Adequate 
treatment was defined as combined 


therapy with prednisone (at least 1 
mg/kg/d or 2 mg/kg every other day) 
plus oral cyclophosphamide (2 to 3 
mg/kg/d) or other immunosuppres- 
sives such as azathioprine or chloram- 
bucil in therapeutic doses for at least 
three months, usually combined with 
high-volume plasma exchange (50 
mL/kg per exchange, three times each 
week for two weeks, then once each 
week thereafter for a month or two). 
This treatment approach was de- 
signed to lower the serum M protein 
level to about one half of the baseline 
level for three months and was 
arrived at empirically, because sever- 
al of these patients had failed previ- 
ously, here or elsewhere, to respond to 
treatment that included brief trials of 
plasma exchange alone or longer 
trials of prednisone, azathioprine, or 
chlorambucil alone, which resulted in 
only transient or slight lowering of 
IgM levels. Four patients in the MAG- 
nonreactive group treated in this 
fashion improved substantially over 
one to 12 months, concomitantly with 
lowering of their IgM eoncentrations 
to an average of 49% of their pre- 
treatment level. This included the 
patient with lymphoma, the patient 
with the CIDP-like syndrome, and the 
patient with the sensory neuronopa- 
thy syndrome, all of whom regained 
the ability to walk without the aid of a 
cane. The fourth patient initially 
could not tolerate triple therapy as 
outlined above, but when treated sev- 
eral months later with the same regi- 
men, improved substantially and 
regained the ability to walk, while his 
IgM concentration dropped to 24% of 
its pretreatment level. A fifth patient 
in this group was found to have a 
renal cell carcinoma, which was 
resected. He improved slightly with 
no further treatment but his IgM level 
did not change. However, his condi- 
tion was clouded by the presence of 
cervical spondylitic myelopathy with 
spasticity of the legs in addition to 
peripheral neuropathy. 

In the MAG-reactive group, the 
first patient (Figure) had a substan- 
tial improvement concomitant with 
lowering of the IgM concentration to 
40% of its pretreatment level. The 
second patient treated adequately 
also responded well to similar therapy 
with a reduction of the NDS from 60 
to 26 over six months concomitant 
with a drop in the IgM concentration 
to 31% of its pretreatment level. Both 
patients had severe sensory ataxia 
and impairment of fine motor control 
of the hands. With treatment, both 
regained normal gait without the use 
of appliances, the Romberg’s sign dis- 
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appeared, hand use for fine motor 
control became normal, and reflexes 
and proprioceptive sensation returned 
in the legs. The third adequately 
treated patient, after evaluation here, 
was treated elsewhere with plasma- 
pheresis after failing to respond to 
separate courses of prednisone and 
chlorambucil. He improved but re- 
lapsed and had to be pheresed again 
several months later, again with 
improvement, and his condition stabi- 
lized on a small dosage of cyclophos- 
phamide, with his IgM level remain- 
ing at about 50% of its pretreatment 
level. Since he was not seen here in 
follow-up, no NDS is available but he 
reported that his walking was sub- 
stantially improved. The other two 
patients had very mild disability and 
declined treatment. 

At the time of the last follow-up, 
one patient in the MAG-nonreactive 
group had died of complications asso- 
ciated with therapy. Although this 
patient had improved, he developed 
hematuria, likely due to cyclophos- 
phamide therapy. After cystoscopy 
and negative results of bladder wall 
biopsy excluded malignancy, he devel- 
oped sepsis and cardiopulmonary fail- 
ure and died. Postmortem examina- 
tion was not allowed. One patient in 
the MAG-reactive group, despite neu- 
rologic improvement, developed osteo- 
porosis-induced compression frac- 
tures of the thoracic aspect of the 
spine while receiving prednisone. She 
had to wear a brace and the predni- 
sone therapy was discontinued. Ex- 
cept for the patient who died, all 
adequately treated patients have 
maintained their improvement to date 
on the same or tapering doses of med- 
ications. Those untreated are stable or 
slightly worse. 


COMMENT 


In this and other studies,?*?!!!77°! 
MAG-reactive polyneuropathies were 
homogeneous in type. The neuropathy 
in these patients was very chronic, 
slowly progressive, and predominant- 
ly sensory. It developed over many 
months to years with distal to proxi- 
mal symmetric spread. Discrimina- 
tive and proprioceptive modalities 
were affected out of proportion to 
cutaneous sensation (light touch, 
pain, and temperature). Weakness 
was mild (although more severe weak- 
ness has been reported by others in 
more advanced cases) and autonomic 
dysfunction did not occur. 

Patients with MAG-nonreactive 
polyneuropathies may resemble 
MAG-reactive patients, but, in our 
series, were more likely to present 
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with other syndromes such as the 
sensory neuronopathy syndrome or a 
relapsing and remitting CIDP-hke 
syndrome. However, since two of the 
MAG-nonreactive patients were in- 
distinguishable by clinical, electro- 
physiologic, and histopathologic crite- 
ria from the MAG-reactive patients, 
neuroimmunologic studies are needed 
to separate these patients. All 
patients who fit this clinical picture 
should be screened for MAG reactivi- 
ty, since patients have rarely been 
reported with serum anti-MAG anti- 
bodies even in the absence of detect- 
able serum M proteins,” presumably 
because of concentration too low to 
detect by conventional methods. In 
addition, immunofluorescence studies 
should be performed in_ these 
patients.'°* In our study, indirect 
immunofluorescence proved to be 
more sensitive than direct immuno- 
fluorescence, but in other studies, 
direct immunofluorescence has also 
had a high rate of positivity.2%'’* 
Detailed electrophysiologic studies 
are also helpful, since MAG-reactive 
patients typically have changes sug- 
gesting a prominent demyelinating 
component, while changes consistent 
with predominant axonal degenera- 
tion, as occurred in one of our MAG- 
nonreactive patients, suggest another 
cause. 

Without detailed neuroimmuno- 
logic studies, it is also difficult to 
separate IgM-associated neuropathies 
from other commonly encountered 
acquired polyneuropathies. This dis- 
order is most frequently confused 
with CIDPs as described by Dyck et 
al” and others. Both disorders may be 
slowly progressive, although CIDP 
more commonly has a stepwise or 
relapsing and remitting course; both 
appear as a predominantly demyelin- 
ating neuropathy by electrophysiolog- 
ic and morphologic studies; both have 
a high cerebrospinal fluid protein con- 
centration; and both may respond to 
immunosuppressive therapy. Al- 
though CIDP is more commonly 
motor-dominant in type, sensory vari- 
ants can occur. Immunologic studies 
are therefore needed to distinguish 
these syndromes. Neuropathies asso- 
ciated with malignancies and toxins 
have predominant evidence of axonal 
degeneration as evidenced by electro- 
physiologic and morphologic studies,” 
which can separate these patients 
prior to more detailed immunologic 
studies. 

Reports of treatment of this neu- 
ropathy are conflicting. Although 
there are occasional reports of limited 
therapeutic success, many have 
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stated that the MAG-reactive neuro- 
pathies respond less well to therapy 
than the MAG-nonreactive group and 
less well than polyneuropathies asso- 
ciated with IgG and IgA gammopa- 
thies.'''’*° If lowering the M protein 
level in patients with antinerve anti- 
body activity has no effect, this would 
be strong evidence agairst a direct 
role for these proteins in the patho- 
genesis of the neuropathy. However, 
most of these studies are poorly docu- 
mented and drug dosages, length of 
treatment, and M protein levels corre- 
lated with deficit are not cetailed. Our 
three adequately treated MAG-reac- 
tive patients improved substantially 
and their responses correlated with 
lowering of the M protein levels. In 
agreement with Sherman and col- 
leagues,”’ our experience suggests that 
long-term and aggressive treatment is 
needed in these patients, with mainte- 
nance of M protein levels at or lower 
than 50% of baseline levels for several 
months. This can be accomplished by 
repeated, long-term plasmapheresis 
but the cost is often prohibitive and 
immunosuppressive drugs such as 
prednisone and cyclophosphamide are 
usually needed to sustain the remis- 
sion and the lowered M protein levels. 
Indeed, less aggressive previous treat- 
ment of several of our patients 
resulted in no improvement or in only 
a transient response. However, since 
these treatments have broad immuno- 
suppressive effects and since the 
MAG-nonreactive patients also re- 
sponded well to therapy, it is not 
possible to say with certainty that 
clinical improvement was related 
directly to lowering of the M protein 
level. It is also possible that the M 
protein fraction in the MAG-nonreac- 
tive patients has antinerve activity 
against some as-yet-unidentified anti- 
gen. 

There is now considerable evidence 
that the M protein in ©MAG-reactive 
neuropathies directly damages nerve 
fibers*'*'* and is the proximate cause 
of the polyneuropathy ercountered in 
this disorder, despite some dissenting 
voices.™" The homogeneity of this 
disorder favors a common cause. The 
similarity between some patients with 
nonreactive IgM gammopathies and 
others with CIDP likely relates more 
to the limited repertoire of pathologic 
reaction of peripheral nerves than to 
commonality of cause. Indeed, the 
lack of demonstrable antinerve activi- 
ty in these and other demyelinating 
polyneuropathies” is strong evidence 
against these M proteins simply rep- 
resenting a reaction to nerve injury, 
as some have suggested.“ Proof of 
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consistent improvement with lower- 
ing cf M protein levels in these 
patients will buttress this claim but 


will take more well-documented 
repors and perhaps a controlled 
study likely multi-institutional in 
nature because of the infrequency of 
these disorders! 
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Since submission of this article, two 
additional articles have appeared that 
attest to the benefit of immunosup- 
pressive therapy in anti-MAG poly- 
neuropathy. * 


These studies were supported in part by a 
grant from the Muscular Dystrophy Associa- 
tion. 
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Controversies in Neurology 


Does Magnesium Sulfate Treat Eclamptic Seizures? 


Yes 


Henry B. Dinsdale, MD, FRCPC, FACP 


(Contradictory statements are found 
in the medical literature about 
magnesium sulfate as treatment for 
eclampsia. They vary from “the drug 
of choice in North America for 
impending convulsions or frank 
eclampsia ...the standard by which 
all others must be assessed”! through 
“the use of intravenous magnesium is 
time honored but has been discour- 
aged in recent years” to “... magne- 
sium sulfate does not treat eclamptic 
convulsions.”? As might be expected, 
the same literature does not report 
controlled clinical trials evaluating 
magnesium sulfate treatment. How- 
ever, empirical evidence*’ justifies a 
positive reaction to the question 
“Does magnesium sulfate treat 
eclamptic convulsions?” Reports from 
large obstetric units describing pa- 
tient management over many years 
favor the use of magnesium sulfate. 
Some believe the therapeutic response 
to magnesium sulfate, hydralazine, 
and early delivery is “so self-evident 
as to provoke little controversy.’” 
Eclampsia is a disorder unique to 
pregnancy and puerperium. It is the 
convulsive phase following pre- 
eclampsia, a hypertensive disorder 
accompanied by proteinuria, edema, 
and, occasionally, coagulation abnor- 
malities. The development of convul- 
sions is an arbitrary but dramatic 
clinical event that usually is the most 
recent in a sequence of neurologic 
signs and symptoms, including head- 
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ache, drowsiness, and hyperreflexia. 
Most patients with eclamptic convul- 
sions have normal computed tomo- 
graphic scans, but some patients show 
changes compatible with diffuse cere- 
bral edema, ineluding the low-density 
white matter appearance reported in 
hypertensive encephalopathy in non- 
pregnant patients.*° 

The cause of eclampsia is unknown. 
Patients with preeclampsia have 
increased pressor responsiveness to 
angiotensin, nerepinephrine, and vas- 
opressin. Salt retention and decreased 
plasma volume usually precede hyper- 
tension. Cerebral vasoconstriction 
and breakthrough of autoregulation 
with alterations in blood-brain barri- 
er permeability causing cerebral ede- 
ma are factors that could promote 
seizures. Treatment of eclampsia 
requires prompt but judicious lower- 
ing of blood pressure in a manner 
analogous to that required in the 
management of hypertensive enceph- 
alopathy. 

Magnesium has properties and 
actions that provide a theoretical 
basis for an effect on seizures and 
hypertension. Magnesium depresses 
the firing rate of penicillin-induced 
epileptic foci and counteracts the acti- 
vating effects of pentylenetetrazol 
(Metrazol) on such foci.” It inhibits 
the release of acetylcholine, thereby 
causing a myasthenic syndrome. It 
potentiates the effect of drugs such as 
succinylcholine chloride. Anticonvul- 
sant effects are present well below 
levels producing neuromuscular 
blockade. 

Magnesium is an essential ion for 
many enzymatic reactions, especially 
those involved with energy metabo- 
lism. The cerebrospinal fluid concen- 


tration of magnesium is normally 
twice the diffusible fraction of serum 
magnesium, an indieation of active 
ion transport. Magnesium excretion is 
controlled over a wide range by the 
kidney, so that hypermagnesemia is 
seen rarely. Serum magnesium levels 
decline during pregnancy due, possi- 
bly, to lower concentrations of plasma 
proteins." 

Hypermagnesemia produces hypo- 
tension (31.5 to 2.5 mmol/L); drowsi- 
ness (2.5 to 3 mmol/L); depression of 
deep-tendon reflexes, weakness, and 
ataxia (3.5 to 5 mmol/L); respiratory 
depression (5 mmol/L); and coma (6 to 
7.5 mmol/L). 

Magnesium sulfate administration 
has been shown to enhance production 
of prostacyclin by vasculer endotheli- 
um and modify vasoactive substances 
in serum samples of preeclamptic 
patients.’ It decreases angiotensin- 
converting enzyme levels in patients 
with pregnancy-induced hyperten- 
sion. Magnesium is a calcium antago- 
nist. The hypothesis that magnesium 
could block vasoconstriction’ has 
been substantiated in recent experi- 
ments demonstrating that magne- 
sium potentiates the effeet of calcium 
channel blocking agents in the pre- 
vention of vasoconstriction.” 

When magnesium was discovered to 
depress the central nervous system, it 
was used as an anesthetic, a practice 
discontinued because of the narrow 
margin between effective anesthesia 
and respiratory paralysis. It was used 
in the treatment of delirium tremens” 
for many years and was introduced in 
the management of eclamptic convul- 
sions in 1906.'* 

Magnesium sulfate is administered 
intravenously to control fits, but no 
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more -han 8 g of magnesium sulfate 
shoulc be administered by that route 
because of the possibility of respirato- 
ry arrest. A loading dose of 20 mL of 
20% magnesium sulfate solution (4 g) 
is administered intravenously at the 
rate of | g per minute, followed imme- 
diately by 20 mL of 50% magnesium 
sulfate administered intramuscularly. 
An additional 2 g of magnesium sul- 
fate intravenously administered is 
used far the minority of patients expe- 
riencir further convulsions. Magne- 
sium intoxication of the mother and 
neonat= can be avoided with careful 
monitaring of serum levels. When 
problems occur, they are due to errors 
made m the infusion process.‘ 

Magnesium sulfate therapy may 
arrest convulsions but has an insuffi- 
cient hypotensive effect to lower blood 
pressure to acceptable levels. Therapy 
with antihypertensive drugs such as 
hydralazine or diazoxide are usually 
needed as part of the management of 
eclampsia. The use of diuretic therapy 
remains.controversial. There may bea 
role in =reatment for calcium channel 
blockine agents.” 

The everall emergency manage- 





ment of eclampsia must aim for deliv- 
ery of the fetus at the earliest appro- 
priate time, prompt and aggressive 
lowering of blood pressure, and 
administration of appropriate anti- 
convulsant agents. Available evidence 
supports the proposition that therapy 
with magnesium sulfate can be 
included in that total management. 
The effect of magnesium sulfate may 
be multiple in eclamptic patients, 
including generalized and local de- 
pressant effects on the central ner- 
vous system, induction of systemic 
hypotension, and change in the 
renin-angiotensin system. 
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No, Magnesium Sulfate Should Not Be Used in 
Treating Eclamptic Seizures 


Peter W Kaplan, MB, BS, MRCP; Ronald P. Lesser, MD; 
Robert & Fisher, MD, PhD; John T. Repke, MD; Daniel F. Hanley, MD 


[t is carious that two medical spe- 

cialites have adopted two entirely 
differen- approaches to the treatment 
of epileptic seizures, but this appears 
to be tbe case for eclampsia. In the 
modern pharmacologic armamentari- 
um, the prophylaxis and treatment of 
seizuresand status epilepticus by neu- 
rolegist=, neurosurgeons, and inter- 
nists does not include the use of mag- 
nesium sulfate. Conversely, in obstet- 
ric pracice, magnesium sulfate has 
long been the drug therapy of choice 
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in preeclampsia and eclampsia in the 
United States.' Ever since Lazard pro- 
moted the use of parenteral magne- 
sium sulfate to control eclamptic sei- 
zures, little controversy has existed in 
the obstetric literature with respect to 
its use. Now that facilities exist for 
the rapid control of seizures, and ther- 
apy with anticonvulsant drugs with 
few side effects and known efficacy is 
available, the singular use of magne- 
sium sulfate in the control of eclamp- 
tic seizures bears reexamination. 
Eclampsia is a serious medical 
emergency in which both mother and 
fetus are at immediate risk for death 
or life-long neurologic disability. It 
remains the third most common cause 
of maternal death,’ carrying a mater- 
nal mortality of 13% to 20%.** This 
clinical problem requires a strategy 
that rapidly corrects both circulatory 
and neurologic dysfunction with the 


overall goal of expeditiously deliver- 
ing a normal baby and minimizing the 
risk of further neurologic deteriora- 
tion. 

For the eclamptie patient, we 
believe that magnesium sulfate 
should not be used as an anticonvul- 
sant therapy for either acute seizure 
control or seizure prophylaxis. To this 
end, we will argue that (1) magnesium 
sulfate is an ineffective anticonvul- 
sant therapy in the critically ill 
eclamptic patient; and (2) rapidly 
effective, widely tested anticonvul- 
sant drugs are available as alterna- 
tives to magnesium sulfate therapy. 


PREECLAMPSIA AND ECLAMPSIA 


Preeclampsia has been character- 
ized as the concurrence of hyperten- 
sion, proteinuria, edema, and weight 
gain, sometimes with signs of cortical 
irritability and hyperactive reflexes, 
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appearing usually after the 20th week 
of pregnancy.** A diagnosis of eclamp- 
sia is made when convulsions or coma 
supervene in a patient without coinci- 
dent neurologic disease such as epilep- 
sy. The nature of and mechanisms 
involved in preeclampsia remain poor- 
ly understood.’ Because there are 
many putative causes, optimal ap- 
proaches to treatment are difficult to 
determine. Immunologic, placental 
endocrine, maternal hormone, and 
genetic causal factors have all been 
proposed.*’ MacGillivray® invokes an 
entire cascade of interrelated systems 
in the genesis of preeclampsia, involv- 
ing calcium transport mechan- 
isms, renin-angiotensin-aldosterone, 
kinins, prostaglandins, and the com- 
plement system. Autopsy results in 
preeclampsia and eclampsia have var- 
iously attributed the cerebral dys- 
function to intensive vasoconstriction, 
cerebral edema, and disseminated 
intravascular coagulation in the cere- 
bral microcirculation.*’ 

The objectives in the treatment of 
preeclampsia and eclampsia are deliv- 
ering a normal baby, protecting the 
mother, and preventing seizures.>’° 
Although delivery of the fetus may, in 
itself, be therapeutic, the control of 
preeclampsia and eclampsia frequent- 
ly is undertaken while the fetus is still 
immature. To achieve these objec- 
tives, over 60 years ago Stroganoff 
introduced treatment based on the 
sedation of the patient with magne- 
sium sulfate and isolation from exter- 
nal stimuli, in an attempt to diminish 
cortical “irritability.”? Subsequently, 
other forms of therapy, including tri- 
bromethol; a “lytic cocktail” contain- 
ing promethazine hydrochloride, 
chlorpromazine, and meperidine hy- 
drochloride (pethidine); and 8% 
chlormethiazole edisylate were wide- 
ly used.™!? No clear benefit of one 
treatment over another with respect 
to maternal and infant morbidity and 
mortality has been demonstrated.'! 
Concurrent hypertension has been 
treated using antihypertensive medi- 
cations,*® and, although some clini- 
cians strongly believe that the ener- 
getic control of hypertension may, in 
itself, forestall the appearance of 
eclampsia, thus eliminating the need 
for magnesium sulfate therapy,'*’® 
others believe that treating hyperten- 
sion alone will not, as proteinuria, 
hyperreflexia, and convulsions may 
rapidly supervene with little change 
in blood pressure.‘ Both clinically and 
pathologically, the relationship be- 
tween hypertension, cerebral dysfunc- 
tion, and seizures remains unclear 
and unpredictable. 
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WHY MAGNESIUM SULFATE 
SHOULD NOT BE USED IN ECLAMPSIA 


It Is Not a Proved Anticonvulsant 


Both the neurologic’ and obstetric’ 
literature agree that there is minimal 
evidence showing an anticonvulsant 
effect of magnesium sulfate on the 
central nervous system (CNS). Al- 
though some workers have demon- 
strated diminished epileptiform activ- 
ity and seizures in animals,” others 
have disputed these findings.'* Inves- 
tigations in the intact animal have 
demonstrated that the blood-brain 
barrier offers considerable resistance 
to changes in the brain and cerebro- 
spinal fluid magnesium concentra- 
tions with acute or with chronic alter- 
ations in serum magnesium concen- 
tration.? Few cases exist in which 
magnesium sulfate therapy has been 
used for seizures or status epilepti- 
cis. 

No controlled studies in humans 
have been performed to show that 
magnesium sulfate therapy alone 
decreases seizure duration or frequen- 
cy. Electroencephalograms performed 
during eclamptic seizures show no sig- 
nificant change in epileptiform activi- 
ty attributable to magnesium sulfate 
therapy,” whereas good evidence of 
such an effect exists when the benzo- 
diazepines are administered.” Al- 
though the recommended “therapeu- 
tic” serum magnesium level of 3.29 
mmol/L is usually obtained during 
the treatment of eclampsia, seizures 
have often persisted despite these 
“therapeutic” levels.” Higher serum 
magnesium levels have caused mater- 
nal respiratory and cardiac arrest.' In 
several instances in patients with 
multiple seizures, convulsions ceased 
only following the additional use of 
amobarbital,' or phenytoin with phe- 
nobarbital,’° even when magnesium 
levels were as high as 4.53 mmol/L. In 
one recent series of 83 patients with 
eclampsia, convulsions persisted in 
ten patients despite magnesium sul- 
fate therapy.’ 

Magnesium sulfate therapy may be 
an irritant, may be painful on intra- 
muscular injection, and may cause 
local abscess formation.? Profound 
maternal hypotension, cardiovascular 
collapse, agitation, and tremors, as 
well as neonatal hypermagnesemia 
with absent cry, flaccidity, hypore- 
flexia, and respiratory distress have 
been reported,**’ yet magnesium 
sulfate use is, in part, advocated in an 
effort to avoid such toxic effects. Fur- 
ther, magnesium sulfate is an effec- 
tive tocolytic and may, therefore, 
impede successful vaginal delivery.” 


High serum magnesium levels may 
result in neuromuscular blockade,” 
giving a false appearance of seizure 
control without rectifying ongoing 
injurious cortical epileptic discharges, 
and, even at “therapeutic” levels, 
magnesium sulfate use may potenti- 
ate the action of commonly adminis- 
tered muscle relaxants important in 
anesthetic management of labor and 
delivery, thereby producing paresis.” 


Morbidity and Mortality 


Maternal mortality prior to magne- 
sium sulfate therapy is not precisely 
known, because of the great variation 
among different studies with regard 
to patient selection, management, and 
treatment. Lazard*! found a gross 
mortality of 13% in a series of 225 
magnesium sulfate-treated eclamptic 
patients. In contrast, Irving’s* experi- 
ence in 111 patients led him to aban- 
don magnesium sulfate therapy after 
noting a 38.4% mortality among 
patients treated with magnesium sul- 
fate, compared with 25.9% mortality 
in patients not treated with magne- 
sium sulfate. Using magnesium sul- 
fate, other authors report a maternal 
mortality varying from 0.4% to 
14.6% .'3 In contrast, even in develop- 
ing countries, treatment with other 
drugs and without magnesium sulfate 
has been associated with a lower 
maternal mortality of 10.6%." In the 
United Kingdom, maternal mortality 
has fallen by 75% over the past 20 
years, using treatments other than 
magnesium sulfate? With therapy 
consisting of the benzodiazepines and 
1,4 dihydrazine phthalazine (Nepresol, 
an antihypertensive agent), a mortal- 
ity of 3.3% has been obtained in a pop- 
ulation of women who were “mori- 
bund” at the time of admission.” 

The perinatal mortality is similarly 
difficult to analyze, with different 
studies showing mortality ranging 
from 15.4% to 538% .'3*! Independent 
studies using treatment regimens 
with or without magnesium sulfate 
have shown perinatal death rates of 
about 22%.''3! The excellent results 
obtained with magnesium sulfate 
therapy in the uncontrolled series at 
Parkland Memorial Hospital, Dallas,’ 
have not been duplicated elsewhere. 

It has been suggested that the seda- 
tive action of magnesium sulfate ther- 
apy may well help control the cortical 
“irritability” and agitation of pre- 
eclampsia and eclampsia.’ In addition, 
magnesium sulfate therapy may help 
by as yet unexplained mechanisms in 
controlling the encephalopathic pro- 
cess of preeclampsia leading up to 
seizures. An inhibitery action on adre- 
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nal catechelamine release, an effect 
on peripheral vasodilatation,” and an 
increase in prostaglandin I, release 
from vascular endothelium® have all 
been suggested. At least in respect to 
hypertension, however, magnesium 
sulfate administered in the clinical 
setting has only a transient effect.” 

The “Tomato Effect,” the rejection 
of effective treatments of specific dis- 
eases because “they do not make 
sense” (until 1820. tomatoes were not 
eaten because they were “known” to 
be poisenous!) is not at issue. What- 
ever the rationale, there is no clear 
evidence of efficaey. While obstetric 
clinical experience and historic prece- 
dent sugges’ a useful role for magne- 
sium sulfate therapy in treating pre- 
eclampsia, we de not accept the 
premise that magnesium sulfate is the 
drug therapy of choice for terminat- 
ing seizures ence eclampsia has super- 
vened. Nelamptic seizures are clinical- 
ly and eleetroencephalographically 
indistinguishable from generalized 
tonic-clonic seizures and, whether 
they arise in or out of the setting of 
preeclampsia, they should be treated 
as such. A seizure is a seizure is a 
seizure. 


ESTABLISHED ANTICONVULSANT 
DRUGS ARE EFFECTIVE 
IN TREATING SEIZURES 


Benzodiazepines, especially diaze- 
pam and lorazepam, have proved rap- 
id efficacy in status epilepticus?” 
and have been usec in eclampsia? as 
well as in grand mal status epilepti- 
cus in pregnant women.“ Intrave- 
nously administered diazepam rapidly 
enters the brain,* achieves anticon- 
vulsant levels usually within one 
minute,” and controls seizures within 
three minutes in 33% of patients and 
within five minutes in 80% of 
patients.” No evidence exists of a 
deleterious effect on the fetus when 
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the intravenously administered anti- 
convulsant medications are used in 
status epilepticus,® compared with 
the known morbidity of status epilep- 
ticus.°* 

Although diazepam therapy may 
have a respiratory and cortical 
depressant effect on the mother and 
neonate, these effects occur in only 
about 5% of patients,” usually in 
those patients undergoing treatment 
with other drugs producing a depres- 
sant effect,” and careful administra- 
tion diminishes this risk. Similarly, 
therapy with the barbiturates is effec- 
tive in rapid seizure control,” 
although such forms of therapy may 
also cause neonatal respiratory de- 
pression and delayed materanl gastric 
emptying. In very immature fetuses, 
moreover, maternally administered 
barbiturates may be protective 
against neonatal intraventricular 
hemorrhage.” Phenytoin is an effec- 
tive anticonvulsant therapy with little 
effect on respiratory drive or gastric 
emptying and does not affect the level 
of consciousness. There is little effect 
on neonatal coagulation when pheny- 
toin is administered on an acute basis, 
and maternal vitamin K-dependent 
clotting-factor deficiencies may be 
corrected easily with injections of 
phytonadione (vitamin K) before 
delivery. After delivery, 1 mg of phy- 
tonadione is routinely administered to 
the neonate.“ Phenytoin therapy has 
a long and excellent record in the 
control of seizures in the acute set- 
ting, either with controlling new- 
onset seizures or status epilepticus 
and for prophylaxis of future sei- 
zures.™*5 As over 10% of eclamptic 
women have repeated seizures! (not 
infrequently after delivery), adequate 
seizure protection over the entire 
peripartum period is required, an 
effect not easily provided by magne- 
sium sulfate therapy. 
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Magnesium Sulfate in the Treatment of Eclampsia 


Magnesium sulfates reputation 
waxed as eclampsia’s perniciousness 
waned. Since 1906, when eclampsia 
was first described, earlier diagnoses, 
better antihypertensive treatment, 
and improved intensive care have 
assured increasingly better results. 
The omission of control subjects 
assured that credit would accrue to 
magnesium sulfate, the treatment of 
choice. Moreover, because of its wide- 
spread use, physicians gained exten- 
sive experience with use of the drug, 
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decreasing its complications and 
improving further its apparent bene- 
ficial effects. 

Dinsdale makes a gallant case for 
the use of magnesium sulfate in 
eclampsia, based in part on his own 
considerable knowledge and contribu- 
tions to the understanding of other 
types of hypertensive encephalopathy, 
but he acknowledges that magnesium 
sulfate’s usefulness has never been 
demonstrated in a controlled clinical 
trial. Kaplan and colleagues argue 


convincingly that there are better 
methods of treating both the hyper- 
tension and the seizures commonly 
associated with eclampsia. 

Until such time as we have a better 
grasp of the pathophysiology of 
eclampsia or more credible clinical 
results, the use of magnesium sulfate 
should be relegated to the laboratory, 
a clinical trial, or history. 

— VLADIMIR HACHINSKI, MD, FRCPC 
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Neurological Review 


The Molecular Genetic Revolution 


Its Impact on Clinical Neurology 


Cynthia S. Payne, MD, Allen D. Roses, MD 


è Applying the techniques of molecu- 
lar genetics to the study of inherited 
diseases has made significant progress in 
recent years. The goal of this review is to 
update the clinical neurologist on the cur- 
rent state of progress in neurogenetic 
research. This progress has been primari- 
ly in the field of gene mapping — assign- 
ing a disease to its chromosomal locus. 
More recent advances have been in the 
cloning and study of the involved proteins 
in disorders such as Duchenne muscular 
dystrophy. The techniques are powerful 
and predictable in outcome. Knowledge 
in the field of genetic disorders will con- 
tinue to expand rapidly. Many neurologic 
disorders have a genetic origin. As 
progress continues in the study of neuro- 
genetic diseases, the clinical neurologist 
will have increasing options for diagnosis 
and counseling. Eventually, it is antici- 
pated that therapeutic interventions will 
be available for some disorders. The clin- 
ical neurologist is a key worker in both 
research as well as the practical applica- 
tion of research advances. This review 
will focus initially and briefiy on the basic 
methods of molecular genetic research. 
After the introduction to these methods, 
the remainder of the review will discuss 
recent advances in several neurogenetic 
disorders that are likely to be encoun- 
tered by the clinical neurologist. Gene 
therapy will also be briefly discussed. 

(Arch Neurol 1988;45:1366-1376) 


olecular genetic techniques have 
been applied to human diseases 
for a relatively short time. The results 
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have been astonishing. In 1980, Bot- 
stein et al' first proposed, using 
restriction fragment length polymor- 
phisms (RFLPs), to identify the loci of 
human genetic diseases. In 1980, only 
three DNA probes existed for linkage 
studies.2 To date, over 3000 such 
sequences have been cloned. A linkage 
map has been established for at least 
95% of the human genome.’ Molecular 
genetic techniques have also had sig- 
nificant impact on nonmendelian dis- 
eases from the study of oncogenes to 
the cloning of tissue plasminogen acti- 
vator for the treatment of occlusive 
coronary artery disease. The technolo- 
gy has great potential because it can 
elucidate the most basic mechanisms 
of the cause of disease—gene expres- 
sion. The revolution is just begin- 
ning. 

The use of recombinant DNA meth- 
ods in clinical research has become so 
widespread that it is difficult to 
peruse a major clinical journal with- 
out encountering them. The impact of 
this technology on clinical practice is 
already being felt, even though the 
basic defects have yet to be identified 
for almost all recently localized genet- 
ic diseases. Recombinant DNA tech- 
nology is in use for the diagnosis of 
gene carriers in several diseases, 
including sickle cell anemia and other 
hemoglobinopathies, cystic fibrosis, 
myotonic and Duchenne’s muscular 
dystrophies (DMDs), retinoblastoma, 
and Huntington’s disease (HD).** The 
implications for neurologic practice 
are evident. It is incumbent on the 
clinical neurologist to become famil- 
iar with the basic terms of molecular 
genetic research and to be aware of 
the clinical diagnostic tests that are 
becoming available for patients with 
familial neurologic diseases. Indeed, it 
is anticipated that such an awareness 
will rapidly be incorporated into stan- 


dard of care expectaticns.’ Breake- 
field and Cambi‘ described the follow- 
ing four areas in which molecular 
genetics will have an impact: (1) the 
identification of the loci of genetic 
diseases, (2) the cloning and charac- 
terization of the disease genes, (3) the 
development of animal models for 
inherited human disorders, and (4) 
the development of gene transfer 
methods with the goal of human gene 
therapy. We will address each of these 
areas. 

Detailed descriptions of the labora- 
tory techniques of recombinant DNA 
research are beyond the scope of this 
review. A number of excellent articles 
have discussed methods in detail, sev- 
eral of which are specific for neuro- 
logic diseases.°”’ The proper utiliza- 
tion of this new technology will 
depend greatly on the sxills of clini- 
cians to recognize and correctly diag- 
nose inherited neurologic diseases.” 
Additionally, clinically trained inves- 
tigators are in an excellent position to 
lead research efforts in neurogene- 
tics.” 

There are almost 3000 inherited dis- 
eases listed by McKusick.*? At least 
500 have major nervous system mani- 
festations.** Genetic disorders affect 
1% of the population and account for 
5% of pediatric hospital admissions.” 
While many neurogenetic disorders 
are relatively rare, others such as 
DMD are relatively common and rep- 
resent substantial tangible and intan- 
gible costs to caretakers and society. 

The major recent advance in molec- 
ular genetics has been in the localiza- 
tion of diseases to their constituent 
chromosome. There are 23 pairs of 
chromosomes in the human genome 
containing an estimated 50000 to 
100000 genes. The ability to localize a 
disorder to its chromosome of origin 
is the first step in isolating the 
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responsible gene. When the disease is 
sex-limxed, ie, inherited on the X 
chromesome, the task is greatly sim- 
plified_* Most disorders, however, are 
carriec on one or more of the 22 
autosomes m either a dominant or 
recessive pattern. Localizing a disease 
to its chromosome of origin prior to 
this deeade was done by linkage 
studies using measurable phenotypic 
traits with known loci. These were 
most o ten proteins that are poly- 
morphie in the population, such as 
blood group antigens. Polymorphic 
refers toa trait that is inherited in a 
simple mendelian codominant pattern 
and displays variability in the popula- 
tion. 

The applicability of polymorphic 
markers is influenced by the process 
of recombination during meiosis. Dur- 
ing mesis, an exchange of genetic 
materia between sister chromatids 
occurs. “his process is termed recom- 
binatiow Segments of DNA that are 
physical-y clese on the chromosome 
are less ikely to be separated during 
recombination than segments that are 
located farther apart. If the segments 
are found to segregate together, they 
are said to be linked. Segments that 
are so fer apart they segregate on a 
randem basis are said to be nonlinked. 
The frequency of recombination, 
therefore is directly related to the 
physical distance between DNA seg- 
ments of interest. 

By convention, distances along 
chromosa@mes are mapped in units 
called cextiMergans (cM). A centi- 
Morgan corresponds to approximately 
L million dase pairs. Recombination is 
also measured by the centiMorgan 
distance between two segments. A dis- 
tance ef 19cM indicates 10% recombi- 
nation. The closer the distance, the 
greater tae likelihood that the two 
segments will travel together. If these 
segments represent a gene of interest 
end a sezement of DNA that has 
known localization, it may be possible 
to establish linkage. 

Traditional linkage studies, as 
noted above, utilized known protein 
markers. “his method was limited by 
the number of proteins available with 
known localization, as well as by the 
necessity >f having a marker with 
identifiable characteristics. This 
method resulted in the localization of 
only nine autosomal disorders before 
the 1970s, when the techniques of 
sematic ce] and in situ hybridization 
were widely incerporated into linkage 
techniques” Seme 300 genes were 
subsequently localized with these 
methods. It was also possible to 
exclude localizafion to some regions of 
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the genome. Such was the case with 
HD when Pericak-Vance et al*** 
excluded linkage to 30% of the 
genome by traditional linkage meth- 
ods. This was of use in the later 
linkage studies using recombinant 
DNA techniques.” The use of RFLPs 
has greatly expanded the capabilities 
of linkage studies. Currently, over 
1000 structural genes have been local- 
ized.” 

Restriction fragment length poly- 
morphisms are anonymous segments 
of DNA found throughout the genome 
that are inherited in a mendelian 
codominant manner, display poly- 
morphism in the population, and are 
easy to use in testing.” They occur 
every 200 to 300 base pairs throughout 
the genomet and are the result of 
neutral single base-pair mutations. 
Partly because RFLPs occur in non- 
coding regions, these DNA segments 
usually have no biologic function.’ The 
function of an RFLP is in fact irrele- 
vant to the goal of establishing its 
linkage to a gene in question. 

Probes used to detect RFLPs may 
be either anonymous sequences of 
cDNA or cDNA sequences derived 
from known proteins, messenger RNA 
(mRNA), or both that represent the 
product of the suspected gene.” The 
first clinical application of recombi- 
nant DNA technology was in sickle 
cell anemia, 6-Globin cDNA was used 
as a probe to detect RFLPs in the gene 
region coding for the protein. The 
linkage of an RFLP to the abnormal 
gene (B*) was found with an Hpa I 
restriction endonuclease.* 

The work in sickle cell anemia 
established several important points 
with regard to the use of recombinant 
DNA methods. First, that naturally 
occurring polymorphisms from single 
base-pair variation could be detected 
with restriction enzymes. Second, the 
presence of these polymorphic sites 
(RFLPs) could be correlated with dis- 
ease alleles and thus be used in dis- 
ease diagnosis.” 

The restriction enzymes are used to 
detect polymorphic sites and thus 
generate RFLPs. These endonucleases 
are able to detect and cleave DNA 
sequences that are specific for the 
individual enzyme. A variation in the 
DNA sequence, such as a point muta- 
tion (mutation of a single base pair), 
can alter the recognition site for a 
particular enzyme. This change will 
generate DNA fragments that vary in 
size. The fragments generated are the 
RFLPs, which may also have a. vari- 
able number of tandem repeated 
(VNTR) nucleic acids. These VNTR 
nucleic acids are often more informa- 


tive than RFLPs resulting from sin- 
gle-base changes.** The VNTR nucleic 
acids have been clinically employed in 
the diagnosis of hemophilia A, adult 
polycystic kidney disease, and, recent- 
ly, in establishing linkage with 
HD.*839 

The application of molecular genet- 
ics to clinical medicine has focused on 
two major approaches. The first is the 
mapping of inherited disorders to the 
chromosome of origin through DNA 
family linkage studies. An example of 
this method is the localization of HD 
to chromosome 4.” This approach is 
referred to as indirect.* The other 
major approach is the detection of 
variations in DNA sequence such as 
deletions and translocations. Such a 
direct approach was successfully used 
to isolate exon sequences in 
(DMD). 

The approach taken to study a par- 
ticular disease by recombinant DNA 
methods is dependent on several fac- 
tors. Several questions can be asked to 
determine the approach taken (eg, 
direct vs indirect). The frst question 
is whether the gene or gene product is 
known. An example would be phenyl- 
ketonuria. Second, is a probe for the 
gene available? Such a probe existed 
for sickle cell anemia because the 
abnormal protein product (hemoglo- 
bin) was known and a cDNA probe 
could be constructed. Third, is there 
an RFLP available with established 
linkage to the disease? This is the case 
now in several diseases, such as 
LDR152 in myotonic dystrophy 
(MD). Fourth, has the responsible 
mutation in the DNA sequence been 
identified? This was inferred for sick- 
le cell anemia because of the amino 
acid substitution in the target protein 
hemoglobin. The answers to these 
questions will determine the method 
used to study a disease. This is dis- 
cussed further by Shapiro et al.*° 


INDIRECT METHOD APPROACH TO 
DISEASE LOCALIZATION 


For most neurogenetic disorders, 
the gene product and locus are not 
known. Therefore, the indirect meth- 
od of study is utilized. Several 
resources are required for this 
approach (Table 1). There are, howev- 
er, definite pitfalls to this approach 
(Table 2). 

The power of the indirect technique 
lies in the ability to localize a gene to 
its chromosome without knowing the 
gene product. The ability to use tissue 
for DNA extraction that is not the 
gene target (eg, leukocytes instead of 
brain tissue) is also a major advan- 
tage. The steps taken in a linkage 
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populations. 


or appropriate biopsy or autopsy material. 


accuracy of linkage 


the disease gene 
The presence of a new mutation 


study of family analysis, DNA extrac- 
tion, restriction enzyme digestion, 
gel electrophoresis, hybridization, 
autoradiography, and mapping 
are discussed in detail in several 
sources.*** 


DIRECT METHOD APPROACH TO 
DISEASE LOCALIZATION 


Only a single base difference is suf- 
ficient to create a polymorphism 
detectable with restriction enzyme 
digestion. Deletions, insertions, and 
copy number variation are less fre- 
quently occurring mechanisms that 
may be detected and used in gene 
isolation.” If the nature of the genetic 
defect is known and if the protein 
product or involved mRNA sequences 
are available, it may be possible to 
isolate the responsible gene directly 
without first establishing linkage to 
neighboring polymorphisms (RFLPs). 
This approach also obviates the need 
for developing informative pedigrees, 
which is one of the most time-consum- 
ing aspects of linkage studies. The 
direct approach is easiest when the 
genetic defect is not a single-point 
mutation, which may be below the 
level of detection of the southern blot 
technique. The first clinical applica- 
tion of this technique was in identify- 
ing the locus of a thalassemia.” This 
method was successfully used in 
Lesch-Nyhan syndrome because the 
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Table 1.—Organizing a Linkage Study 


1. Choose the disease to be studied. The following factors are desirable: (1) expression is well 
defined, such as autosomal dominant; (2) gene expression is frequent (high penetrance); (3) 
diagnosis can be unequivocably made; (4) adequate number of persons affected is available, 
preferably over two or more generations; and (5) the disease is not rare. 

2. Identify affected pedigrees. Resources include medical records, lay organizations, DNA 
resource centers such as Mutant Cell Repository, New York, specialty elinics such as the Muscular 
Dystrophy Association, New York, and collaborations with other clinical investigators with large patient 


3. Develop a family history and construct pedigrees as extensively as possible. 

4. Determine those affected and "escapees" (those individuals unlikely to be carrying gene) 
through physical examination, medical records, and autopsy records. 

5. Obtain DNA samples from as many available family members as possible with emphasis on key 
persons affected and probable nongene carriers. Samples may be collected via blood, chorionic villus, 


6. Extract or store DNA and process for hybridization studies by standard techniques. 
7. Determine if there are suspected regions of possible linkage or known regions of exclusion. 
Identify any existing probes that may be useful in establishing linkage. 


Table 2.—Difficulties in Establishing a Linkage Study 


The refusal to cooperate or unavailability of key members 

Nonpaternity (present in 5% of North American births@4 

Inaccurate pedigree information (diagnosing those who have died without records or autopsy) 
Recombination between and gene and marker (restriction fragment length polymorphism) affecting 


Heterogeneity —the same phenotype produced by a gene at another locus 
Role of environmental and other nongenetic factors in disease expression 
Homozygosity for a polymorphism, which makes it impossible to detect which chromosome is carrying 






























protein product was available (hypo- 
xanthine phesphoribosy] transferase), 
and, as an X-linked disorder, the chro- 
mosome of origin was known.** 

Many of the recently localized neu- 
rologic diseases are rarely encoun- 
tered in clinical practice. We will 
focus attention on relatively common 
neurologic diseases in which genetic 
mechanisms play a prominent role 
and in which molecular genetics will 
eventually affect the way a clinician 
treats patients with these disorders. 


DISEASES 
MD 


Myotonic dystrophy is the most 
common human muscular dystrophy 
affecting adults and children. The 
prevalence is estimated to be one in 
every 20000 to 100000 persons.” Myo- 
tonic dystrephy is an autosomal domi- 
nant disease with variable penetrance 
and expressivity. No spontaneous 
mutations have been documented. The 
average age of onset is usually 15 to 50 
years, but ranges from birth to 
advanced age.” Clinically, the disease 
is characterized by multisystem 
involvement. Prominent manifesta- 
tions are facia) and distal muscle 
weakness and atrophy, cataracts, 
frontal balding and testicular atrophy 
in males, insulin resistance, cardiac 
conduction defects, intellectual dull- 
ing, and apathetic personality.” 


Traditional linkage analysis with 
protein markers established linkage 
with the Lutheran blood group and 
the ABH secretor polymorphism over 
30 years ago. Recently, complement 
C3, which was localized to chromo- 
some 19 by the technique of somatic 
cell hybridization, was linked to MD. 
Subsequent efforts were directed by 
the laboratory of Roses’ to the devel- 
opment of additional markers on 
chromosome 19. The goa! has been to 
isolate and characterize the MD gene 
by the development of additional poly- 
morphic markers linked more tightly 
to the MD locus than complement C3. 
The technique of flow sorting and the 
construction of chromosome 19 cDNA 
libraries were utilized for this 
effort.’3-8 

Bartlett et al* recently reported the 
finding of a new probe for MD— 
LDR152 (also designated D19S19 by 
international convention). A lod score 
of 15.4 indicates the odds are 10'** to 1 
that LDR152 is linked to MD. DNA 
sequences from the LDR152 clone 
detects a family of gencmie clones in 
the MD region of chromosome 19. 

There are two clinical implications 
of LDR152. The first is the ability to 
isolate even closer segments and 
flanking markers on the other side of 
the MD locus using LDR152. This will 
be used to isolate the MD gene. The 
method of pulse-field gradient elec- 
trophoresis is utilized because it 
permits the resolution and isolation 
of large fragments of DNA and is 
more efficient than chromosome 
walking.**! 

The second applicaticn is the use of 
LDR152 for clinical diagnosis of MD 
gene carriers in adults and in prenatal 
testing. This has been utilized along 
with another tightly linked protein 
marker, ApoC2. The use of gene carri- 
er detection will aid in clinical diagno- 
sis. Since the gene has variable 
expressivity, it may be difficult to 
detect affected individuals with mini- 
mal signs. The age of onset is of 
relevance in asymptomatic young 
adults who wish to bear children but 
may be gene carriers. The applicabili- 
ty of presymptomatie gene carrier 
detection has had an impact in the 
clinical management o? these patients 
not only in prenatal detection, but it is 
hoped, in the direct prevention of 
potentially lethal complications of the 
disease. Roses and others *’ have 
established the risks of the develop- 
ment of complete heart block in MD 
carriers. The ability to identify gene 
carriers before they become symp- 
tomatic allows for the close observa- 
tion of these patients and consider- 
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ation @ prophylaetic placement of 
demand cardiac pacemakers. The pre- 
symptomatic diagnosis of MD gene 
earriers has definite treatment ad- 
vantage: at this time, unlike the cur- 
rent state in HD. Molecular genetic 
approaches are being actively applied 
to other forms of muscular dystro- 
phies taat often have an inherited 
basis and overlapping phenotypic 
eharacteristics.” 


DMD 


Duchenne muscular dystrophy is an 
X-linked recessive disorder that 
results in early and progressive mus- 
cle weaxness with inevitable death in 
the secend or third decade of life. The 
incidence is one in 3500 to 5000 new- 
born males." The serum creatine 
kinase level is elevated in affected 
boys ami in approximately two thirds 
of obligate female carriers.‘ Genetic 
counselmg has been directed at the 
first-degree female relatives of af- 
fected males, although approximately 
30% of all cases of DMD are thought 
to represent spontaneous mutations.” 
Presumed female earriers frequently 
choose to abort ary male fetus as a 
way to prevent delivery of an affected 
child. Tais method results in termina- 
tion of approximately 50% of the 
healthy male fetuses or 25% of all 
normal pregnancies in these obligate 
carriers. 

The ecus of the DMD gene was 
located by Kunkel et al®*? using direct 
methods. The locus on the X chromo- 
some was suggested by reports of rare 
cases ef females with phenotypic 
DMD** who were found to invariably 
have translocations between the X 
and 21 chromosomes. Since the locus 
of DMD must be on the X chromo- 
some, amd the site of breakage on the 
X in these patients was constant, the 
region of translocation of the X was 
presumed to be the probable locus of 
DMD. The region is designated by 
standard terminology as the Xp21. An 
RFLP mapping to DMD had already 
been established in the Xp21 re- 
gion.“ Kunkel et al*'**°* utilized an 
ingeniaus direct approach to the DMD 
locus using the DNA of a boy affected 
with DMD as well as several other 
clinical abnormalities. This patient 
was known to have a deletion within 
the Xp21 region. By cross-hybridizing 
this patient's DNA against normal X 
chromesome DNA. it was possible to 
isolate the segments missing in the 
patients X chromosome. The DMD 
locus is approximately 2 million base- 
pairs leng, making it the largest cur- 
rently known gene locus.” Deletions 
within the gene locus had been found 
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in 6% to 8% of tested boys in an early 
study® and up to 75% of patients 
tested by Bartlett et al.” 

Koening et al® recently cloned the 
DMD gene. The 14kb cDNA contains 
at least 60 exons within the Xp21 


region. The deletions detected with 
‘the cDNA transcript are found within 


a 2kb segment. The involved protein 
has been cloned and given the name 
“dystrophin.”” Dystrophin seems to 
be a structural protein closely associ- 
ated with the sarcolemmal mem- 
brane. Current thought on the patho- 
physiologic role of dystrophin in DMD 
centers around calcium homeostasis.” 
Dystrophin is absent in patients with 
DMD as well as in the MDX mouse 
model of DMD.” The mouse model 
DMD gene is expressed in mouse skel- 
etal and cardiac muscle as well as in 
brain.” The latter location raises 
interesting questions on the role of 
dystrophin in the mild mental retar- 
dation sometimes seen in DMD 
boys.” 

The isolation of the DMD locus also 
made it possible to answer a long- 
standing clinical question about the 
relationship between DMD and Beck- 
ers muscular dystrophy, which 
shares similar but milder phenotypic 
characteristics with DMD. It is now 
established that Becker’s muscular 
dystrophy is allelic with the DMD 
locus.” 

A series of cDNA probes coding the 
DMD locus are currently in use for 
clinical testing. The frequency of dele- 
tions in unrelated affected boys is now 
up to 75%. When cases do not involve 
detectable deletions, linkage data are 
generated by establishing haplotypes 
within families with DMD. It is possi- 
ble to establish carrier status through 
haplotype testing for most females 
who are at risk of being carriers. 
Carrier detection can be established 
best when there is a clear family 
history. Hejtmancik et al^: reported 
96% to 99% accuracy in carrier status 
detection in 68% of at-risk females 
having a single affected family mem- 
ber. Because of the possibility of 
finding deletions, recombinant DNA 
analysis is now appropriate in combi- 
nation with older methods such as 
muscle biopsy and creatine kinase lev- 
el measurements for establishing the 
diagnosis of DMD in apparent new 
mutations. 

Prenatal gene carrier detection is 
also possible using the DMD probes. 
The application of prenatal testing 
with DNA probes promises to alter 
the salvage rate of normal male 
fetuses substantially. The detection of 
a deletion within the DXS206 or 


DXS164 locus was considered suffi- 
cient to establish the prenatal diagno- 
sis of DMD.“ Koh et al” recently 
reported a deletion within the DXS206 
locus in the clinically healthy male 
sibling of a younger patient with 
DMD who carried the same deletion. 
This adds an important caveat to the 
use of the currently used probes for 
prenatal diagnosis. Using cDNA 
probes, there have been no false-posi- 
tive deletions. 

Because of the importance in hav- 
ing DNA available for haplotype test- 
ing in families with DMD, and partic- 
ularly in light of the limited lifespan 
of affected boys, it is advisable that 
families make arrangements to have 
DNA from key members stored. 


Alzheimer’s Disease 


Alzheimer’s disease (AD) is a neu- 
rodegenerative disease that appears 
to be age related. Clinically, AD is 
characterized by dementia affecting 
not only memory but other areas of 
cognitive functioning such as lan- 
guage and praxis.“ An estimated 2 
million people in the United States 
are affected, making the disease a 
major public health problem. The 
number of those affected is expected 
to substantially increase in the com- 
ing years with the aging of the US 
population. The disease is pathologi- 
cally characterized by the presence of 
neurofibrillary tangles and neuritic 
plaques.*° | 

Genetic factors have long been sus- 
pected to be involved in the pathogen- 
esis of AD.®® Recent findings using 
molecular genetic strategies strongly 
implicate a genetic mechanism with 
particular interest centering on chro- 
mosome 21. Chromosome 21 was 
implicated because of the observation 
that virtually all people with trisomy 
21 Down’s syndrome (DS) develop the 
neuropathologic changes of AD if they 
survive into their fourth or fifth 
decade of life.*° Goldgaber et al** 
isolated a cDNA clone of the gene for 
the brain amyloid protein commonly 
found in the senile plaques of both AD 
and DS and localized it to chromo- 
some 21. This result has been con- 
firmed by Tanzi et al.** St George- 
Hyslop et al* demonstrated linkage to 
two anonymous chromosome 21 
probes in the region of q21 in several 
large pedigrees with a rare form of 
early-onset AD and an apparent auto- 
somal dominant pattern of inheri- 
tance. It remains to be seen whether 
the same genetic locus is involved in 
the pathogenesis of the AD pedigrees 
with an older age of onset. These 
families are much more prevalent 
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Examples of informative and noninformative 
pedigrees (autosomal dominant disease is 
assumed). Top, Uninformative; without infor- 
mation on grandparents it cannot be deter- 
mined on which chromosome, A or B, disease 
is being carried. Center, Informative; disease 
gene must be on B chromosome that second- 
generation affected female inherited from 
affected father. Her daughter is AA, having 
inherited A from her father and other from her 
unaffected grandmother. She would therefore 
be at low risk of developing disease, de- 
pending on reliability (recombination frequen- 
cy) of marker used. Bottom, Uninformative; 
since both parents are homozygous, it is not 
possible to determine which chromosome is 
carrying disease gene. 


than the early-onset type. Our data 
rule out close linkage in AD families 
with an older age of onset with the 
same probe as reported to be linked in 
early-onset familial AD (A.O.R., 
unpublished data, 1988). Two groups 
recently reported recombinations be- 
tween the G-amyloid gene and familial 
AD, which excludes amyloid protein 
as the causative agent in early-onset 
familial AD.***’ Finally, Delabar et 
al** demonstrated duplication of sev- 
eral chromosome 21 probes in patients 
with DS with normal karyotypes and 
in three patients with sporadic AD. 
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These results have not been dupli- 
cated in other laboratories.” 

A key question when determining 
the genetic locus of inherited diseases 
is heterogeneity—phenotypically simi- 
lar disorders caused by different 
genes. Charcot-Marie-Tooth disease 
was originally linked to the Duffy 
locus on chromosome 1.” Subsequent 
studies have shown nonlinkage with 
the Duffy locus in some families and 
linkage to the X chromosome in oth- 
ers.” Alzheimer’s disease shows some 
variability in presentation, including 
age of onset, familial patterns vs spo- 
radic patterns, association of move- 
ment disorders such as myoclonus, 
and association with Parkinson’s dis- 
ease. It will be important to establish 
whether genetically transmitted AD 
is single- or multi-allelic.”’” Recent 
studies in the Alzheimer’s-Parkin- 
son’s-Amyotrophic Lateral Sclerosis 
(ALS) complex of Guam have impli- 
cated environmental factors in the 
cause of this form of AD.'® Another 
possibility is the interaction of envi- 
ronmental factors with a genetic pre- 
disposition to develop neurodegenera- 
tive disorders. This is an exciting ave- 
nue of research that, it is hoped, will 
shed light on some of the most preva- 
lent and devastating neurologic disor- 
ders. 

A lack of large pedigrees in late- 
age-of-onset diseases such as AD is a 
major problem for traditional linkage 
analysis. The method of sibling-pair 
analysis is an alternate approach to 
linkage that does not require precise 
knowledge of the underlying mecha- 
nism. Because it utilizes sibship data 
rather than large multigenerational 
pedigrees, it is particularly applicable 
to late-age-of-onset disorders where it 
is difficult to find affected members 
in multiple generations.: 


Huntington’s disease is an autoso- 
mal dominant disorder characterized 
by the triad of movement disorder 
(usually § choreiform), cognitive 
changes, and personality distur- 
bance.” The disease is fully pene- 
trant, meaning that anyone carrying 
the HD gene will manifest symptems 
of the disease if he or she lives long 
enough. It is imexorably progressive to 
death over an average of 20 years. 
Huntington’s disease, like MD, has 
one of the lowest rates of spontaneous 
mutation. A documented case fulfill- 
ing the criteria of spontaneous muta- 
tion has never been reported in HD.'™ 
False paternity or death in a parent 
before the gene is expressed clinically 
commonly creates confusion in estab- 


lishing a diagnosis of HD when a 
family history is apparently normal. 
A thorough family history is impera- 
tive when evaluating < patient for 
possible HD.” 

Huntington’s disease is the first 
disease in which the chromosomal 
localization was established without 
knowing the gene product using 
recombinant DNA techniques.” This 
was accomplished by the use of two 
large kindreds with HD and the ran- 
dom screening of anonymous DNA 
probes. One of the initial probes used 
in this “needle-in-a-haystack” ap- 
proach was fortuitously linked to HD. 
This anonymous probe, G8, was local- 
ized to chromosome 4 through in situ 
hybridization techniques. G8 (also 
designated as D4S10) was further 
localized to the distal short arm of 
chromosome 4 by comparing the 
hydridization of G8 in healthy per- 
sons and in patients with Wolf- 
Hirschhorn disease.'* Patients with 
Wolf-Hirschhorn disease were known 
to have a deletion of the distal short 
arm of CH4. G8 failed to hybridize to 
DNA in patients with Wolf-Hirsch- 
horn disease indicating it was missing 
in these patients. The HD locus near 
the terminus of the short arm has 
made it difficult to isolate other 
RFLPs, particularly flanking mark- 
ers.'” Gilliam et al''® reported the 
isolation of the HD gene between the 
telomere (tip) of chromosome 4 and an 
anonymous cDNA probe D4862 that 
maps on the centromeric (proximal) 
side of D4S10. The group of Hayden et 
al’!!! in Vancouver recenzly described 
a new marker, D4S95, that detects five 
polymorphic sites. This marker is very 
tightly linked to the HD gene. Hetero- 
geneity appears to be unlikely or 
exceptionally rare in HD, even in fam- 
ilies that demonstrate phenotypic dif- 
ferences." The use of multiple 
markers will greatly enhance the 
accuracy of presymptomatic carrier 
detection testing, as well as greatly 
decrease the number of pedigrees that 
will be noninformative because of the 
homozygosity that occurs when a lim- 
ited number of haplotypes are used in 
carrier detection (Figure). The tech- 
niques of pulse field gradient electro- 
phoresis and chromosome hopping 
allow for the study of larze segments 
of DNA and are useful for developing 
additional markers when there is a 
substantial distance between a known 
marker and the locus of the gene in 
question.” These methods are being 
utilized in the search for the HD 
gene.!!’ 

Gene carrier detection testing is 
currently underway on a pilot basis in 
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several institutions." Many ethical 
issues have been raised with regard to 
the future of clinical gene detection in 
HD. Establishing a diagnosis of a 
fatal, untreatable disease in an 
asymptematie individual, perhaps a 
decade or more before clinical symp- 
toms become apparent, raises serious 
concerns. These concerns have been 
thoreughly discussed in the literature 
and will not be reiterated here.*!?!'*4 
Several points do need to be made 
with regard to counseling at-risk 
patients. As mentioned above, making 
patients aware of the possibilities of 
preclinical gene carrier detection will 
probably rapidly be incorporated into 
standard of «are expectations. The 
clinician will be expected to inform 
at-risk members of families with HD 
of the availability of DNA marker 
testing and assist in referral to appro- 
priate genetic counseling and neuro- 
genetic facilities when the test 
becomes available on a nonresearch 
basis. This is similar to advising preg- 
nant women age 35 years and older of 
the availability of amniocentesis or 
chorionic villus biopsy for karyotype 
cetection ef fetal chromosomal abnor- 
malities (ie, DS). 

Not all patiemts wishing gene carri- 
er detection will be able to utilize 
RFLP testing te determine his or her 
gene status. Until the gene itself is 
leealized, carrier detection will de- 
pend on establishing haplotype pat- 
terns utilizing linked markers (see 
above) based on analysis of the pedi- 
gree pattern. This requires the avail- 
ability and willingness of key family 
members te cooperate. A family may 
also be noninformative if the number 
of key members available is too small. 
A common poirt of confusion with 
regard to testingwith RFLP detection 
is the importance of having an estab- 
lished diagnosis in the family prior to 
using BNA marker testing. The 
RFLPs detected with linked probes 
are found throughout the normal pop- 
ulation. Thus, presymptomatic testing 
does not establish a diagnosis of HD, 
but it can significantly alter the statis- 
tical liketiheod of having inherited the 
gene. This underscores the role of the 
clinician in DNA studies. The diagno- 
sis must be accurate prior to utilizing 
DNA marker testing to ensure valid 
results. Once the HD gene is localized 
and clomed, it will be possible to 
directly test an at-risk individual 
without needing ether family mem- 
bers available. It will also be possible 
to establish er exclude the diagnosis 
of HD based on direct gene testing, 
thus obviating less reliable tests such 
as computed tomegraphic scanning, 
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which may give results similar to oth- 
er phenotypically similar disorders 
such as neuroacanthocytosis.'” 

The DNA studies of the large Vene- 
zuelan pedigree used in the initial 
linkage study on HD has yielded sev- 
eral useful observations about the dis- 
ease. Several members of the pedigree 
have been identified who are homozy- 
gotes for HD, ie, they have two HD 
genes.'*'?”7 These homozygotes thus 
far show an age of onset and progres- 
sion pattern that is identical to het- 
erozygous HD gene carriers.” Thus, 
HD is the first known truly dominant 
disease. In HD, apparently only a 
single copy of the gene is needed to 
produce the complete syndrome.” The 
fact that a double dose of the gene 
does not result in a more severely 
affected phenotype suggests that the 
defect in HD is not the result of a 
missing enzyme that is partially com- 
pensated by a normally functioning 
gene at the other allele. Recessive 
diseases tend to be the result of defec- 
tive enzymes and autosomal disorders 
tend to be more associated with struc- 
tural proteins. Replacement gene 
therapy will probably not be possible 
in HD since it is unlikely that the 
disease results from the deficiency of 
a gene product. Recent biochemical 
studies suggest that HD may be the 
result of an endogenous neurotoxin. 
There may be a receptor or membrane 
defect that predisposes striatal cells 
to the effects of such a neurotox- 
in. '%.!28 

A small number of patients with 
HD present with a rigid-akinetic form 
rather than the typical choreiform 
movements. These patients are often 
juveniles. Juvenile HD represents 
approximately 6% of all HD and is 
transmitted by the father in approxi- 
mately 75% of cases.'” At the other 
end of the spectrum, a small percent- 
age of patients do not have onset of 
the disease until late in life, the sixth 
or even seventh decade, and tend to 
run a slightly longer and less severe 
course. These patients demonstrate a 
higher percentage of maternal trans- 
mission of the HD gene. The nonaf- 
fected siblings of these patients with 
an older age of onset tend to live 
longer than an age-matched popula- 
tion.'*° These interesting observations 
have led to speculation of maternally 
transmitted protective factors and 
“aging genes” that control longevity. 
These would not be directly related to 
the HD gene but may influence 
expression. Cytoplasmic factors are 
also possible, such as mitrochondrial 
genes, since these are always mater- 
nally transmitted.!2.3'% 


Neurofibromatosis 


Neurofibromatosis is one of the 
most frequently occurring autosomal 
dominant disorders with a prevalence 
rate of one in 3000. It also has one of 
the highest rates of spontaneous 
mutation of any human disease.'* The 
expression is extremely variable, but 
the penetrance is a-most complete. 
Neurofibromatosis is one of the neu- 
rophakomatoses. It exists in several 
forms, but the classic form is the one 
to which von Recklinghausen’s name 
is given. It is also known as peripheral 
NF or NF1. Clinically. NF1 is charac- 
terized by cutaneous café au lait 
lesions, neurofibromas, iris hamar- 
tomas known as Lisch nodules, and a 
propensity to develop central nervous 
system tumors.” 

Initial linkage studies in NF1 utiliz- 
ing family studies anc the screening 
of random DNA markers suggested a 
possible linkage with chromosome 4.'*° 
Recently, Barker et al'* and Seizinger 
et al! independently reported linkage 
of NF1 to chromosome 17 in large 
kindreds. Direct attempts at gene 
localization utilized DNA probes 
derived from nerve growth factor 
(NGF): which is believed to be 
involved in neuronal development and 
was considered a candidate gene. The 
NGF locus was excluded by direct 
studies. Seizinger’s group reported 
linkage with the NGF receptor on 
chromosome 17.'* The presence of 
crossovers in their fam lies with the 
NGF receptor and NF indicates that, 
at least in these families the NGF rep 
is not the VRNF gene. More families 
must be tested to exclude heterogene- 
ity in NF1, and more [linked probes 
must be developed before clinical test- 
ing for gene carriers is possible. 

Rouleau et al’ and Martuza and 
Eldridge! earlier repor‘ed deletions 
in chromosome 22 in ancther form of 
NF known as NF2, which is associated 
with bilateral acoustic neuromas. 
Another candidate gene is NGL, a 
putative oncogene that is homologous 
to the neu oncogene in rats that 
causes neural tumors. The NGL is 
located near the NGF reeeptor locus. 
Because of the association with neural 
and glial tumors in NFI, identifica- 
tion of the NF1 gene may lead to 
valuable insights into -he genetic 
mechanisms of oncogenesis in the 
human nervous system. Retinoblas- 
toma research has already suggested 
a possible mechanism for tumorige- 
nesis through the “double ait” theory, 
which purports that the defective 
gene is held inactive untl a second 
mutagenic event disables a suppressor 
gene of the retinoblastoma gene. This 
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Development of animal models 


then allows for expression of the 
previously suppressed oncogenic 
gene, 8141 

Recently, a putative mouse model of 
NF1 was reported.'* The mice were 
transfected with the human T-cell 
lymphotrophic virus type I tat gene. 
The tumors produced in these trans- 
genic mice were morphologically and 
biologically similar to the tumors seen 
in human NF1. The authors speculate 
that some cases of spontaneous 
human NF1 may be due to human 
T-cell lymphotrophic virus type I 
infections. Vertical transmission of 
the proviral DNA to the offspring 
may in fact appear as autosomal dom- 
inant transmission. This is a provoca- 
tive theory that awaits further confir- 
mation. 

NF 1 represents one of several neu- 
rophakomatoses, or neurocutaneous 
disorders so named for their skin 
manifestations. Other diseases in this 
category include Sturge-Weber dis- 
ease, tuberous sclerosis, von Hippel- 
Lindau disease, and ataxia-telangiec- 
tasia. 

Von Hippel-Lindau disease was 
recently linked to the RAF1 oncogene 
located on the short arm of chromo- 
some 3.'* Deletions in this region have 
been reported to be associated with 
renal cell carcinoma, a frequently 
occurring form of tumor in patients 
with malignant neoplasms predispos- 
ing the disease. Oncogene research is 
one of the most rapidly growing areas 
of molecular biology research and 
promises tremendous breakthroughs 
in our understanding of the relation- 
ship between genetics and oncogene- 
sis. 

Tuberous sclerosis was recently 
linked to the ABO blood groups in the 
distal long arm of chromosome 9.“ 
Kandt et al'** have excluded linkage of 
tuberous sclerosis to the D9S1 probe 
at a locus separate from the ABO 
locus on chromosome 9. 


Motor Neuron Diseases 


Motor neuron diseases (MNDs) 
make up a heterogeneous group of 
degenerative disorders of varying age 
of onset, severity, and genetic trans- 
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mission. Motor neuron diseases pref- 
erentially affect motor neurons, but 
multiple system involvement is in- 
creasingly being recognized." Amyo- 
trophic lateral sclerosis is an MND 
with a late age of onset. It occurs in 
several forms, most of which are spo- 
radic. The prevalence rate is between 
four to six per 100000. Approxi- 
mately 5% to 10% of ALS cases 
appear to be familial. 75 Standard 
linkage studies in ALS face a problem 
that is common to other late-age- 
of-onset diseases such as HD and AD. 
Successful family linkage studies 
require a relatively large number of 
affected persons available. In late- 
age-of-onset neurodegenerative disor- 
ders, it may be difficult to find two 
generations affected, much less three 
generations. The ALS studies face an 
additional difficulty in ascertaining 
those affected because of the relative- 
ly short duration of the disease before 
death.” Siddique et al! studied a 
large, multigenerational family with 
a pattern suggesting autosomal domi- 
nant transmission. Linkage studies 
utilizing random probes have thus far 
eliminated linkage with DNA and 
expressed markers representing link- 
age exclusion of about one third of the 
human genome. 

Other forms of MND include the 
spinal muscle atrophies.” These disor- 
ders frequently occur in childhood and 
have varying modes of inheritance, 
many of them recessive. Recessive dis- 
orders are very difficult to map with 
traditional linkage analysis. Lander 
and Botstein'® have developed a 
method of analysis applicable to 
recessive disorders that utilizes the 
DNA from affected children of con- 
sanguineous unions. Cases of this sort 
are being sought. 


Other Disorders 


Genetie factors play a role in many 
neurologic disorders, although the 
disease expression may not be mende- 
lian. Examples include atherosclerotic 
cerebrovascular disease and migraine 
headache. In other disorders, genetic 
factors may play a prevalent role in 
subcategories, such as some forms of 
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Table 4.—Linked Neurologic Diseases * 


Chromosomal 


Disease Localization 


Charcot-Marie-Tooth 
disease—type 1 

Von Hippel-Lindau disease 

Huntington's disease 

Dominantly inherited 
spinocerebellar ataxia 

Tuberous sclerosis 

Wilson's disease 

Von Recklinghausen 
neurofibromatosis 

Niemann-Pick disease 

Myotonic dystrophy 

Familial Alzheimer's 
disease 

Bilateral acoustic 
neurofibromatosis 

Duchenne muscular 
dystrophy 

X-linked spinal muscular 
atrophy 

Fabry's disease X-linked 
spastic paraplegia 

Lowe’s oculocerebrorenal 
disease 

X-linked Charcot- 
Marie-Tooth 
disease—type 2 

Adrenoleukodystrophy 

X-linked centronuclear 
myopathy 

Emery Dreifuss muscular 
dystrophy 

X-linked 
Pelizaeus-Merzbacher 
disease 

Incontinentia pigmenti 

Aicardi 

Lesch-Nyhan syndrome 

Adrenoleukodystrophy 

Menkes’ kinky-hair 
syndrome 





*The chromosomal localization of X-linked dis- 
eases is obvious. The X-linked diseases in this list 
represent those in which the gene localization on X 
has been more precisely defined. 


epilepsy and movement disorders. 
Natowicz and Kelley! recently re- 
viewed the genetic disorders associ- 
ated with stroke. Some rare disor- 
ders may suggest a link between oth- 
erwise common disorders such as the 
recent report by Van Duinen et al'** of 
the relationship between hereditary 
cerebral hemorrhage with amyloido- 
sis in Dutch patients and AD because 
of the finding of amyloid @-protein in 
the vascular lesiors of these pa- 
tients. 

Genetic factors have been con- 
firmed to play a role in the idiopathic 
generalized epilepsies.'*'*! The sus- 
ceptibility to the partial epilepsies 
may additionally have a genetic com- 
ponent. Delgado-Escueta and col- 
leagues’ are using pedigree studies 
in an attempt to identify RFLPs 
linked to juvenile myoclonic epilepsy. 

Many movemen: disorders are 
familial, at least in some forms of the 
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disease, such essential tremor disease, 
primary torsion dystonia, Wilson’s 
disease, and Tourette’s disease. A 
number of movement disorders are 
currently ander investigation using 
molecular genetic techniques, or 
would be amenable to study.'!??!'° 


GENE THERAPY 


Correcting inherited genetic defects 
through recombinant DNA strategies 
will probably eventually be at- 
tempted. Currently, the methods and 
ethics dictate much more extensive 
research and discussion before human 
clinical trials are initiated.***'+'” 
Inherited metabolic diseases with 
nervous system manifestations that 
are caused by well-defined enzymatic 
deficiencies are likely eventual candi- 
dates fer gene therapy. Three disor- 
ders are considered the most likely 
diseases in which replacement gene 
therapy will first be attempted— 
adenosine deaminase deficiency (a 
cause of severe combined immunode- 
ficiency)? Gaucher’s disease,'”*!* 
and Lesch-Nyhan disease™!®® (a rare 
X-linked recessive disorder with cen- 
tral nervous system manifestations 
such as athetosis, mental retardation, 
and self-matilatory behavior).'*! The 
responsible defect is a deficiency of 
hypoxanthime phosphoribosyl trans- 
ferase gene, which has been localized 
on the distal q arm of the X chromo- 
some and is well characterized.* 

Gaucher’s disease is a sphingolipid 
storage diserder resulting from a defi- 
ciency of (-glucocerebrosidase. It is 
relatively common, the gene being 
more frequent in the Ashkenazi 
Jewish population than the gene for 
Tay-Sachs disease.” Recently, Tsuju 
et al? reported a mutation in the 
glucocerebrosidase gene that appears 
to be predietive for patients who will 
develop the neuronopathic form. This 
should prove useful for prenatal diag- 
nosis and counseling.'” 

Several factors are considered when 
evaluating a disorder for potential 
gene therapy. Anderson’® and others 
have defined parameters that should 
be met before human trials are at- 
tempted. The biochemical disorder 
should be well understood, including 
regulation of the responsible gene 
prodyct. The responsible gene should 
be cloned and well characterized. The 
clinical expression of the disease 
should be severe, with no other form 
of effective therapy. Preferably there 
should be a single target tissue (eg, 
bone marrow or liver), and the gene 
should be capable of entering the tar- 
get tissue and remaining long enough 
to establish adequate expression. The 
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transduced gene should express its 
product at appropriate levels without 
deleterious effects. Finally, the risk- 
benefit ratio should be substantially 
weighted toward success. 


Several methods of transfecting 


genes are available and have success- 
fully been used in animals.” The 
most prevalent method is to introduce 
the desired gene into a viral vector 
that is capable of inserting itself into 
the host genome. Retroviruses are 
most commonly used because of their 
high level of infectivity, thoroughly 
characterized biology, single integra- 
tion site, and apparent harmlessness 
to the host cell when the infectivity of 
the retrovirus is inhibited. Problems 
and concerns do exist with retrovi- 
ruses because the vector inserts ran- 
domly into the host DNA; insertion 
near an endogenous oncogene could 
induce mutagenesis. An additional 
problem is present when considering 
gene therapy for central nervous sys- 
tem disorders. In gene therapy, it is 
necessary for the host cell to incorpo- 
rate the introduced foreign DNA and 
express it during cell replication. Cur- 
rently, the two tissues utilized for 
gene transfection are bone marrow 
and skin fibroblasts. Both tissues are 
readily accessible, have proliferating 
cells, and can be removed for in vitro 
manipulation before returning the tis- 
sue to the host.” Since neurons do not 
divide, a different vector system must 
be developed. Additionally, the intro- 
duced vector carrying the replace- 
ment gene must be capable of pene- 
trating the blood-brain barrier. Neu- 
ronotrophic viruses such as herpes 
simplex virus 1 may be useful vectors 
for treating neuronal diseases.” 

Only stem cell therapy is under 
active investigation. The implications 
of germ line therapy—manipulating 
the gamete—are too profound for 
serious consideration. Stem cell ther- 
apy holds the possibility of correcting 
inherited defects in the individual 
without affecting subsequent off- 
spring. 


THE ROLE OF THE CLINICAL 
NEUROLOGIST 


Table 3 lists the major areas in 
which molecular biology will affect 
research and clinical management. 
The clinician is a key frontline worker 
in the diagnosis, pedigree develop- 
ment, counseling, and often the link- 
age and gene identification re- 
search.'® How should a practicing 
neurologist approach the patient with 
an inherited neurologic disease in 
light of recent developments in molec- 
ular genetics? First, the diagnosis 





should be established as unequivocal- 
ly as possible. In diseases with a low 
rate of spontaneous mutation such as 
HD, a normal family history should 
be viewed with caution. Extensive 
efforts should be made to explore the 
family history, including paternity 
testing, if indicated. Resources such 
as the Huntington Disease Research 
Roster of Indiana University may 
help in ascertaining a family history. 
Medical records of other affected rela- 
tives, death certificates, and inter- 
views with family members who may 
be more familiar with the family his- 
tory than the patient are often reveal- 
ing. Physical examination of other 
family members may also be extreme- 
ly valuable. Often subtle signs of a 
disease such as mild chorea in HD, 
cataracts in MD, or cafe au lait spots 
in neurofibromatosis may be unrecog- 
nized by family members. Because 
such investigations are time consum- 
ing and may not be reimbursed by 
third-party carriers,'*'” referral to a 
regional neurogenetics center may be 
helpful. Obtaining genetic counseling 
from trained counselors is extremely 
important for the patient (eg, family 
planning) and to other family mem- 
bers. Diagnosing an inherited neuro- 
logic disorder in a patient is often a 
matter of diagnosing an entire family 
condition. Counseling should be of- 
fered to any interested family mem- 
bers within the constraints of pa- 
tient-physician confidentiality. The 
availability of preclinical gene carrier 
detection can often be determined by 
contacting a center actively engaged 
in neurogenetic research or through a 
national, established lay patient sup- 
port or research foundations. It may 
be important to arrange for DNA 
banking of key persons in the pedigree 
for future gene carrier detection test- 
ing. Several academic and commercial 
centers offer DNA banking. 
Molecular genetics offers an excel- 
lent opportunity for physician-scien- 
tists embarking on clinical research 
careers. Although Table 4 presents a 
list of linked neurologic diseases, clon- 
ing the actual gene and determining 
its mechanism of action remain as 
perhaps the most exciting aspects of 
the research. Many other genetic neu- 
rologic disorders remain unlinked. 
Epilepsy,” narcolepsy, movement 
disorders,®'” cerebrovascular dis- 
ease,'**'3! and migraine headaches (see 
above) are all major categories of 
neurologic disease in which genetic 
mechanisms play a role in the inheri- 
tance and expression in many 
patients. Exploration of these mecha- 
nisms could greatly enhance our 
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understanding of the pathophysiology 
of these disorders as well as potential- 
ly lead to prevention and treatment. 
In 1985, Kurlan'” reported in a work- 
shop on the impact of recombinant 
DNA on neurogenetics. The projec- 
tions of the participants of this work- 
shop were timely. Future reviews will 
certainly report major advances in 
the areas we have discussed. 
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INDICATIONS AND USAGE 
ORAP (pimozide) is indicated for the suppression of motor and phonic tics in patients 
with Tourette's Disorder who have failed to respond satisfactorily to standard treatment. 
ORAP lat intended es a Feit of it ction orb parce fer is entmert tr 


approval of pimozide for use in Tourette's Disorder was obtained 
which enrolled patients between the ages of 8 and 
53 years. Most subjects in the two trials were 12 or older. 
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than associated withTourette's Disorder. 

2. ORAP should not be used in patients taking drugs that may, themselves, cause 
plagtetidiny~ cadres = pemoline, methylphenidate and amphetamines) until 
such patients have been withdrawn from these drugs to determine whether or not 
the drugs, rather than Tourette's Disorder, are for the tics. 

3. Because ORAP prolongs the QT interval of the electrocardiogram it is 
contraindicated in patients with congenital long QT syndrome, patients with a 
history of cardiac arrhythmias, or patients taking other drugs which prolong the OT 
interval of the electrocardiogram (see DRUG INTERACTIONS). 

4. ORAP is contraindicated in patients with severe toxic central nervous system 
depression or comatose states from any cause. 

5. nth Aan neal pace dpan adeh a iare be epe 


WARNINGS 
The use of ORAP (pimozide) in the treatment of Tourette's Disorder involves different 
risk/benefit considerations than when antipsychotic drugs are used to treat other 
conditions. Consequently, a decision to use ORAP should take into consideration the 
following: (see also PRECAUTIONS-information for Patients). 


Tardive Dyskinesia A syndrome consisting of potentially irreversible, involuntary, 
dyskinetic movements may develop in patients treated with antipsychotic drugs. 
Although the prevalence of the syndrome appears to be highest among the elderly, 
especially elderly women, it is impossible to rely upon prevalence estimates to predict, at 
the inception of antipsychotic treatment, which patients are likely to develop the 
syndrome. Whether antipsychotic drug products differ in their potential to cause tardive 
j is unknown. 

Both the risk of tardive dyskinesia and the likelihood that it will become 

irreversible are believed to increase as the duration of treatment is withdrawn. 


, antipsychotic drugs should be prescribed in a manner 

that is most likely to minimize the occurrence ot tardive dyskinesia. Chronic 

treatment should generally be reserved for patients who suffer from a 

Chronic illness that, 1) is known to respond to antipsychotic drugs, and, 2) for whom 

alternative, equally effective, but potentially less harmful treatments are not available or 

appropriate. In patients who do require chronic treatment, the smallest dose and the 

shortest duration of treatment producing a satisfactory clinical response should be 
sought. The need for continued treatment should be reassessed periodically. 

If signs and symptoms of tardive dyskinesia appear in a patient on antipsychotics, 
drug discontinuation should be considered. However, some patients may require 
treatment despite the presence of the syndrome. 

(For further information about the description of tardive dyskinesia and its clinical 
ae ee ee eee 


a Malignant Syndrome (NMS) A potentially fatal symptom complex 
sometimes referred to as Neuroleptic Malignant Syndrome 


association with drugs. Clinical manifestations of NMS are hyperpyrexia, 
muscle rigidity, altered mental status (including catatonic signs) and evidence of 


POr EE TAE COSO i03 DEN, tachycardia, diaphoresis, and 
cardiac dysrhythmias 


). Additional signs may include elevated creatine phosphokinase, 
lag capri ni ph fart dere iol 

The diagnostic evaluation of patients with this syndrome is complicated. In arriving at 
a diagnosis, it is important to identify cases where the clinical presentation includes both 
serious medical illness (e.g., pneumonia, systemic infection, etc.) and untreated or 
inadequately treated extrapyramidal rt aa symptoms (EPS). Other important 
considerations in the differential diagnosis include central toxicity, heat 

stroke, drug fever and primary central nervous system (CNS) 
The management of NMS should includa T) 1) immediate discontinuation of 
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with other antipsychotic drugs. 
Other Sudden, unexpected deaths have occurred in experimental studies of conditions 
other than Tourette's Disorder. These deaths occurred while patients were receiving 
dosages in the range of 1 mg per kg. One possible mechanism for such deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmia. An 
electrocardiogram should be performed before ORAP treatment is initiated and 
periodically thereafter, especially during the period of dose 

ORAP may have a tumorigenic potential. Based on conducted in mice, itis 
known that pimozide can produce a dose related increase in pituitary tumors. The full 
significance of this finding is not known, but should be taken into consideration in the 
physician's and patient's decisions to use this drug product. This finding should be given 
special consideration when the patient is young and chronic use of pimozide is 
anticipated. (see PRECAUTIONS—Carcinogenesis, Mutagenesis, Impairment of Fertility). 


PRECAUTIONS 

General ORAP (pimozide) may impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks, such as driving a car or operating 
machinery, especially during the first few days of therapy. 

Lh omen eaaa 
individuals whose conditions may be aggravated by anticholinergic activit, 

ORAP should be administered cautiously to patients with impairment ot liver or 
kidney function, because it is metabolized by the liver and excreted by the kidneys. 

Antipsychotics should be administered with caution to patients receiving 
anticonvulsant medication, with a history of seizures, or with EEG abnormalities, because 
they may lower the convulsive threshold. If indicated, adequate anticonvulsant therapy 
should be maintained concomitantly. 


Laboratory Tests An ECG should be done at baseline and periodically thereafter 
throughout the period of dose adjustment. Any indication of prolongation of QT, interval 
beyond an absolute limit of 0.47 seconds (children) or 0.52 seconds (adults), or more 
than 25% above the patient's original baseline should be considered a basis for stopping 
further dose increase (see CONTRAINDICATIONS) and considering a lower dose. 


Since hypokalemia has been associated with ventricular arrhythmias, potassium 
insufficiency, secondary to diuretics, diarrhea, or other cause, should be corrected before 
ORAP therapy is initiated and normal potassium maintained during therapy. 


Drug Interactions Because ORAP prolongs the OT interval of the electrocardiogram, an 
additive effect on QT interval would be anticipated if administered with other drugs, such 
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as phenothiazines, tricyclic antidepressants or antiarrhythmic agents, which orolong the 
QT interval. Such concomitant administration should not be undertaken (see 
CONTRAINDICATIONS). 


ORAP may be capable of [ener CNS depressants, including analgesics, 
sedatives, anxiolytics, and alco 


Carcinogenesis, poche: CN Ae Carcinogenicity studies were 
conducted in mice and rats. In mice, pimozide causes a dose-related increase in pituitary 
and mammary tumors. 
When mice were treated for up to 18 months with pimozide, pituitary gland changes 
developed in females only. These changes were characterized as hyperplasia at doses 
approximating the human dose and adenoma at doses about fifteen times the maximum 
recommended human dose on a mg per kg basis. The mechanism for the induction of 
pituitary tumors in mice is not known 

Mammary gland tumors in temale mice were also increased, but these tumors are 
expected in rodents treated with antipsychotic drugs which elevate prolactin levels. 
Chronic administration of an antipsychotic also causes elevated prolactin levels in 


prolactin-dependent n vitro. a factor of potential importance if the 
prescription of these drugs is contemplated in a patient with a previously detected breast 
cancer. Although disturbances such as galactorrhea, amenorrhea, gynesomastia, and 
impotence have been reported with amtipsychotic drugs, the clinical sagnificance of 
elevated serum prolactin levels is unknown for most patients. Neither clinical studies nor 
epidemiologic studies conducted to date have shown an association between chronic 
administration of these drugs and mammary tumorigenesis. The available evidence, 
however, is considered too limited to be conclusive at this time. 

In a 24 month carcinogenicity study in rats, animals received up ta 50 times the 
maximum recommended human dose No increased incidence of overall tumors or 
tumors at any site was observed in either sex. Because of the limited number of animats 
surviving this study, the meaning of these results is unclear. 

Pimozide did not have mutagenic activity in the Ames test with four bacterial test 
strains, in the mouse dominant lethal test or in the micronucleus test in rats. 

Reproduction studies in animals were not adequate to assess all aspects of fertility. 
Nevertheless, female rats administerec pimozide had prolonged estrus eycles, an effect 
also produced by other antipsychotic deugs 


Pregnancy Category C. Reproduction studies performed in rats and rabbits at oral doses 
up to 8 times the maximum human dese did not reveal evidence of teratogenicity. In the 
rat, however, this multiple of the human dose resulted in decreased pregnancies and in 
the retarded of fetuses. These effects are thought to be due to an inhibition 
or delay in implantation which is also observed in rodents administered other 


and embryotoxicity including i ; 
reproduction studies are not always predictive of human response, pimozide should be 
given to a pregnant woman only if the potential benefits of treatment clearly outweigh the 
potential risks. 
Labor and Delivery This drug has norecognized use in labor or delivery. 
Nursing Mothers It is not known whether pimozide is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential tor tumorigenicity 
and unknown cardiovascular effects in the infant, a decision should bewmade whether to 
discontinue nursing or to discontinue the drug, taking into account the#mportance of the 
drug to the mother. 


Pediatric Use Although Tourette's Disorder most often has its onset between the ages of 
2 and 15 years, information on the use and efficacy of ORAP in patients less than 12 
years of age is limited. 

Because its use and safety have not been evaluated in other chidhood disorders, 
ORAP is not recommended for use in any condition other than Touretts’s Disorder. 


symptoms which, when first observed, were usually mild to moderately severe and 


Other types of neuromuscular reactions (motor restlessness, dystonia, akathisia, 
hyperrefiexia, opisthotonos, oculagyric crises) have been reported’ far 


acaseanial tatters toes ee 

reported and that the drug may have to be discontinued in such cases. 

Withdrawal Emergent Neurological Signs: Generally, patients receiving short term 
therapy experience no problems with abrupt discontinuation of antipsychotic drugs. 
However, some patients on maintenance treatment experience transient dyskinetic signs 
after abrupt withdrawal. In certain of these cases the dyskinetic movements are 
Sree Kieth eee ee ee ae 
for duration. It is not known whether gradual withdrawal of antipsychotic drugs will 
reduce the rate of occurrence of withdrawal emergent neurologicalisigns but until further 
evidence becomes available, p pncideyetslere anean rat ake ae 

Tardive Dyskinesia’ ORAP may be associated with persistentdyskinesias. Tardive 
dyskinesia, a syndrome consisting of potentially irreversible, involuntary, Seagate 
movements, may appear in some patients on long-term therapy or may occur after drug 
therapy Nas been discontinued. The risk appears to be greater in etderly patients on high- 
dose therapy, females. The are persistentand in some patients 
appear irreversible. The syndrome is characterized by rhythmical involuntary 
movements of tongue, a EE ET, puffing of cheeks, 
puckering of mouth, chewing movements). Sometimes these may be accompanied by 
Geckaiowy nesianenie chebonins atv bank 

There is no known effective treatment for tardive dyskinesia’ antiparkinson agents 
usually do not alleviate the symptoms of this syndrome. | is suggested that all 
antipsychotic agents be discontinued if these symptoms appear. Should it be necessary 
to reinstitute treatment, or inerease the dosage of the agent, or switch to a different 

agent, this syndrome may be masked, 

It has been reported that fine vermicular movement of the tongue may be an early 
sign of tardive dyskinesia and if the medication is stopped at thatttime the syndrome may 
not develop. 


Electrocardiographic Changes: Electrocardiographic changes have been observed in 
clinical trials of ORAP in Tourette's Disorder and schizophrenia. These have included 
prolongation of the QT interval, flattening, notching and inversian of the T wave and the 
appearance of U waves. Sudden, unexpected deaths and grand mal seizure have 
occurred at doses above 20 mg/day 

Neuroleptic Malignant Syndrome: Neuroleptic malignant syndrome (NMS) has been 
reported with ORAP. (See WARNINGS for further information cancerning NMS.) 

Hyperpyrexia: foeon hat heen tepid vt oinar iolipeatchone erie. 
Clinical Trials The following adverse reaction tabulation was derived from 20 patients in 
a6 week long placebo controlled clinical trial of ORAP in Tourette's Disorder. 


Oen Pimozide Placebo 

(N= 20) (N = 20) 
meee 
Headache 1 2 
Gastrointestinal 
Dry mouth 
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Impotence 3 0 


Because clinical investigational experience with ORAP in Tourette's Disorder is 
limited, uncommon adverse reactions may not have been detected. The physician 
should consider that other adverse reactions associated with antipsychotics may occur. 


Other Adverse Reactions in addition tc’the adverse reactions listed above, those listed 
Delow have been reported in U.S. clinical trials of ORAP in conditions other than 
Tourette's Disorder. 
Body as a Whole: Asthenia, chest pain, periorbital edema 
Cardiovascular/Respiratory: Postural hypotension, hypotension, hypertension, 


Gastrointestinal: \ncreased salivation. nausea, vomiting, anorexia, GI distress 
Endocrine: Loss of libido 

Metabolic/Nutritional: Weight gain, weight loss 

Central Nervous System: Dizziness, tremor, paskinsonism, fainting, dyskinesia 


Postmarketing Reports The following experiences were described in spontaneous 
postmarketing reports. These reports do not provide sufficient information to establish a 


OVERDOSAGE 
In general, the signs and symptoms of overdosage with ORAP (pimozide) would be 
an exaggeration of known pharmacologic effects and adverse reactions, the most 
prominent of which would be: 1) slectrocardiographic abnormalities, 2) severe 
extrapyramidal reactions, 3) hypotension, 4) a comatose state with respiratory 
depression 


in the event of ove , gastmc lavage, establishment of a patent airway and, if 
necessary mechanically- assisted respiration are advised. Electrocardiographic 
monitoring should commence immediately anc continue until the ECG parameters are 
within the normal range. Hypotensien and circulatory collapse may be counteracted by 
use of intravenous fluids, plasma, or concentrated albumin, and vasopressor agents such 
as metaraminol, phenylephrine and Epinephrine should not be used. In 
case of severe extrapyramidal reactions, antiparkinson medication should be 
Because of the long half-life of simozide, patients who take an overdose 
should be observed for at least 4 days As with all drugs, the physician should consider 
contacting a poison control centar for additional information on the treatment of 
overdose. 


DOSAGE AND ADMINISTRATION 

Reliable dose response data for the effects of ORAP (pimozide) on tic manifestations 
in Tourette's Disorder patients below the age of twelve are not available. Consequently, 
the suppression of tics by ORAP requires a Siow and gradual introduction of the drug. 
The patient's dose should be carefilllly adjusted to a point where the suppression of tics 
and the relief afforded is balanced against the untoward side effects of the drug. 

An ECG should be done at baseline and periodically thereafter, especially during the 
period of dose adjustment (see WARNINGS and PRECAUTIONS-~Laboratory Tests). 

In general, treatment with ORAP should be initiated with a dose of 1 to 2 mg a day in 
divided doses. The dose may be increased thereafter every other day. Most patients are 
maintained at less than 0.2 mg/kg per day, or 10 mg/day, whichever is less. Doses 
greater than 0.2 mg/kg/day or 10 mg/day are not recommended. 

Periodic attempts should be made to reduce the dosage of ORAP to see whether or 
Not tics persist at the level and extent first identified. In attempts to reduce the dosage of 
ORAP, consideration should be given to the Dossibility that increases of tic intensity and 
frequency may represent a transient, withdrawal related phenomenon rather than a return 
of disease symptoms. Specifically, one to two weeks should be allowed to elapse before 
one concludes that an increasesin tic manifestations is a function of the underlying 
disease syndrome rather than a response te drug withdrawal. A gradual withdrawal is 
recommended in any case. 


HOW SUPPLIED 
ORAP (pimozide) 2 mg tablets, white, scored, imprint "LEMMON" and “ORAP 2-NDC 
0093-0187-01, bottles of 100. 
Dispense in tight, light-resistant containers as defined in the official compendium. 
Made im Canada 


Printed in USA 
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LEMMON COMPANY 
Sellersville, PA 18960 
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brains and peripheral tissues of patients with Alz- 
heimer’s disease [Gibson] 836 (Au) 
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(letter: [Montalban] 603 (Je) 
Anticonsuisants 
gastritis with valproate therapy [Marks] 903 (Au) 


should le be treated after a first seizure? (letter) 
[Elwes] 490 (My) 
avo response to pink tegretol tablets (letter) [Lo- 


] Au) | 
roicacid loading during intensive monitoring (letter) 
ssa 602, (reply) [Rosenfeld] 603 (Je) 
Antidromic Potentials see Evoked Potentials, Auditory 
Antiepifeptic Agents see Anticonvulsants 
Anti eterminants 
tangles.or ependyma-choroid plexus contain B-amyloid 


hag et s and represent new form of amyloid 
Tater) Wen) 1298 (De) 
Antigemc Specific 


ty see Antigenic Determinants 
Antigess) | 
antigemcassessment of coronaviruses isolated from pa- 
tients with setter sclerosis [Fleming] 629 (Je) 
retrovimus-mediated myelopathies, are these autoimmune 
ery inéueed by altered antigens? (letter) [Gore] 
| 
Antipasxinson Agents 
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Arteriovenous Malformations 

migraine and risks from angiography [Shuaib] 911 (Au) 
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familial progressive vestibulocochlear dysfunction [Ver- 
hagen] 766 (Jy) 

Audiometry, Evoked Response 

genetic susceptibility to multiple sclerosis, co-twin study 
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hyperthermic syndrome in 2 subjects with acute hydro- 
cephalus [Talman] 1037 (Se) 

peripheral neuropathy associated with acquired immuno- 
deficiency syndrome, prevalence and clinical features 
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cerebral metabolic landscape in autism, intercorrelations 
of regional glucose utilization [Horwitz] 749 (Jy) 

differential mood changes following basal ganglia vs tha- 
lamic lesions (Starkstein] 725 (Jy) 

Ceftazidime 
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-Ang tifocal conduction block [Brailes] 451 (Ap) Bromocriptine Y ; i disproportionate Atrophy of cerebral white matter in 
Bradycardia international symposium on eerly depamine agonist ther- ronic alcoholics [de la Monte] 990 (Se) 
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muscle-specific carbonic anhydrase III is more sensitive Cerebellum 
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bilateral try of cholinergic deficits in Alzheimer’s 
disease Zunenko] 255 (Mr) 
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Cerebral Ischemia | 

disorientation tomplace (letter) [Kirchmeier] 1299 (De) 

electroencepalogram and acute ischemic stroke, distin- 
guishing cortical from lacunar infarction [Macdonell] 
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Een a and internal carotid occlusion [Ferro] 563 
y 
electroencephalogram and acute ischemic stroke, distin- 
pii cortical from lacunar infarction [Macdonell] 
5 y 
evidence for right-hemisphere involvement in recovery 
from aphasia [Papanicolaou] 1025 (Se) : 
focal and/or lateralized polymorphic delta activity, asso- 
ciation with either ‘normal’ or ‘nonfocal’ computed to- 
mographic scans [Marshall] 33 (Ja) 
glutamate antagonist therapy reduces neurologic deficits 
roduced by focal central nervous system ischemia 
Kochhar] 148 (Fe) i 
‘herald hemiparesis” of basilar artery occlusion [Fisher] 
1301 (De 
large subcortical hemispheric infarctions, presentation 
and prognosis [Levine] 1074 (Oc) 
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rhage, case-control study [Verweij] 1019 (Se) 
why not Binswanger’s disease? (letter) [Román] 141, 
(reply) [Hachinski] 142 (Fe) 
Charcot, Jean-Martin (1825-1893) 
Salpêtrière in wake of Charcot’s death loeta 444 (Ap) 
Shakespeare in Charcot’s neurologic teaching [Goetz] 920 


(Au) 
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sclerosis (letter) [Roach] 830 (Au) 
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age-related differences in computed tomographic scan 
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926 (Au) 

Colombia 
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brain death determination p2 angiography in setting of 
skull defect [Alvarez] 225 (Fe) 
CONTROVERSIES IN NEUROLOGY : 
concernin rigs homisphars dominance for affective lan- 
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[Dinsdale] 1360; no, magnesium sulfate should not be 
used in treating eclamptic seizures aplan rp man 
orn gaa in treatment of eclampsia [Hachinski] 
1364 
hypertension, neural diease? [Guyton] 178; brain and hy- 
peas ar [Reis] 180; neurogenic hypertension [Hachin- 
i] 183 (Fe 
mutants in Duchenne muscular dystrophy, implications 
for prevention [Roses] 84; parental origin of mutations 
causing Duchenne muscular dystrophy [Bobrow 85; 
mutations in Duchenne muscular dystrophy [Hachin- 
ski] 87 (Ja) 
regional pain is usually hysterical [Weintraub] 914; re- 
gional pain is rately hysterical ees 915; nature of 
regional pain [Hachinski] 918 (Au) 
suspicion of multiple sclerosis, to tell or not to tell? 
[Sencer] 441; suspected multiple sclerosis, how much to 
tell patient? [Hachinski] 442 (Ap) 
vascular dementia is underdiagnosed [O’Brien] 797; vas- 
cular dementia is overdiagnosed [Brust] 799; vascular 
dementia, too much, or too little? [Joynt] 801 (Jy) 
Convergence, Ocular see Eye Movements 
Conversion Disorder 
regional pain is usually hysterical [Weintraub] 914; re- 
gional pain is rarely hysterical [Merksey] 915; nature of 
regional pain [Hachinski] 918 (Au) 
Convulsions 
Hughlings Jackson, Yorkshireman’s contribution to epi- 
lepsy Raynoids] 675 (Je) 
hypertensive encephalopathy, magnetic resonance imag- 
ing demonstration of reversible cortical and white mat- 
ter lesions [Hauser] 1078 (Oc) 
Copper 
Wilson’s disease (letter) [Pfeiffer] 247 (Mr) 
Corneal Opacity 
severe orthostatic hypotension in female carrier of Fab- 
ry’s disease [Mutoh] 468 (Ap) 
Coronary Disease 
electroencephalogram and acute ischemic stroke, distin- 
gois: cortical from lacunar infarction [Macdonell] 
Areca: LAR hemorrhage complicating intravenous tis- 
rao plasminogen activator treatment [Carlson] 1070 


Coronavirus Infections 

antigenic assessment of coronaviruses isolated from pa- 
tients with multiple sclerosis [Fleming] 629 (Je) 

Corpus Cailosum 

completeness of callosotomy shown by magati reso- 
nance imaging in long-term [Bogen] 1203 (No) 

visuospatial functioning before and after commissuroto- 
a disconnection in hierarchical processing [Delis] 462 


p 
Corticoids see Adrenal Cortex Hormones 
Corticospinal Tracts see Pyramidal Tracts 
Corticosteroids see Adrenal Cortex Hormones 
Corticotropin Releasing Hormone 
cerebrospinal fluid correlates of depression in Hunting- 
ton’s disease [Kurlan] 881 (Au) 
Cost Benefit Analysis 
comparison of treatment with counseling is not test of 
treatment for aphasia (letter) [Wertz] 371 (Ap) 
role of computed tomography in assessment of poets 
sequelae of decompression sickness [Hodgson] 1033 (Se) 
Counseling 
comparison of treatment with counseling is not test of 
treatment for aphasia (letter) [Wertz] 371 (Ap) 
Cranial Nerves 
mor E and improving dysarthria due to facial 
wW ess (letter) [Starr] 1061 (Oc) 
normal brain-stem auditory evoked potentials with ab- 
normal latency-intensity studies in patients with acous- 
tic neuromas fodit 1326 (De) 
Craniotomy 
neurocysticercosis, 238 cases from California hospital 
[Scharf] 777 (Jy) 
Creatine Kinase 
muscle-specific carbonic anhydrase III is more sensitive 
marker of muscle damage than creatine kinase neuro- 
muscular diosrders [Väänänen] 1254 (No) 
neuromuscular manifestations of human immunodefi- 
ciency virus infections [Lange] 1084 (Oc) 
Creutzfeldt-Jakob Syndrome see Jakob-Creutzfeldt Syn- 
drome 
arvas Sectional Studies see Epidemiologic Methods 
rying 
pathologic crying as prominent behavioral manifestation 
of central pontine myelinolysis (letter) [van Hilten] 936 


( 

Cryoglobulinemia 

peripheral neuropathy in essential mixed cryoglobuline- 
mia [Garcia-Br o] 1210 (No) 

Cyanocobalamin see Vitamin B 12 

Cyclophosphamide 

childhood adrenoleukodystrophy, failure of intensive im- 
munosuppression to arrest neurologic progression 
Biria pai (Au) 

controlled pilot trial of monthly intravenous cyclophos- 
phamide in multiple sclerosis [Killian] 27 (Ja) 

isolated small-vessel angiitis of central nervous system 
[Vanderzant] 683 (Je) 

Cyclosporine 
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double-blind study of effectiveness of cyclosporine in 
amyotrophic lateral sclerosis [Appel] 381 (Ap) 

Cyclothymic Disorders see Affective Disorders 

Cysticercosis 

albendazole vs praziquantel for therapy for neuroeysticer- 
cosis, EAS pe trial [Sotelo] 532 (My) 


ataxic hemiparesis from cysticercosis (letter) [Barinagar- 


ementeria] 246 (Mr) 
neurocysticercosis (letter) [Rangel-Guerra] 492 (My) 
neurocysticercosis, 238 eases from California hospital 
[Scharf] 777 (Gy) ; : : 
short course of albendazole therapy for neurocysticercosis 
[Sotelo] 1130 (Oc) 
Cysticercus see Taenia 
Cysts 


short course of albendazole therapy for neurocysticercosis 
[Sotelo] 1130 (Oc) 
Cytochromes 


symposium on etiology, pathogenesis, and prevention of 
Parkinson’s disease [ 


Ison] 807 (Jy) 

Cytomegaloviruses 

acquired immunodeficiency syndrome, magnetic reso- 
nance patterns of brain involvement with pathologic 
correlation [Jarvik] 731 (Jy) 

failure of antiviral therapy for acquired immunodefi- 
ciency syndrome-related cytomegalovirus myelitis [Ja- 
cobson]} 1090 (Oc) 

Cytoplasm 

increased iofetamine I 128 brain uptake in metastatic 
melanoma [Nagel] 1126 (Oc) 

Cytoskeleton 

subacute structural myopathy associated with human 
immunodeficiency virus infection [Gonzales] 58 (My) 


Decision Making 

modification of Parkinson's disease by long-term levodopa 
treatment (letter) [de Jong] (reply) [Markham] 14 (Ja) 

suspicion of multiple sclerosis, to tell or not to tell? 
[Sencer] 441; suspected multiple sclerosis, how much to 
tell patient? Lig na 442 (Ap) 

timing of levodopa in Parkinsonism (letter) [Nadeau] 14, 
(reply) [Hachinski] 15 (Ja) 

Decompression Sickness 

role of computed tomogr in assessment of ae: 
sequelae of decompressior sickness [Hodgson] 1033 (Se) 

Decussation, Pyramidal see Pyramidal Tracts 

Dehydroascorbic Acid see Ascorbic Acid 

Delta Rhythm 

focal and/or lateralized polymorphic delta activity, asso- 
ciation with either 'normal’ or 'nonfocal’ computed to- 
mographic scans [Marshall] 33 (Ja) 

Dementia 

anomalous cerebral asymmetries in acquired immunode- 
ficiency syndrome (letter) [Bear] 248 (Mr) 

anterograde and retrograde amnesia in patients with 
chronic progressive multiple sclerosis [Bosni G11 (Je) 

association of ventral tegmental area histopathology with 
adult dementia [Torack] 497 (My) 

case control study of early life dietary factors in Parkin- 
son’s disease [Golbe] 1350 (De) 

cerebrospinal fluid somatostatin and neuropeptide Y, 
concentrations in aging and in dementia of Alzheimer 
Ris with and without extrapyramidalsigns [Atack] 269 

r 


cognitive and motor dysfunction in Parkinson’s disease, 
clinical, performance, and computed tomographic cor- 
relations (iaeliter 854 (Av) 

community-based study of parental age in Alzheimer- 
type dementia in Western Japan (letter) [Urakami] 375 


(Ap 

electroencephalographic correlates of increased platelet 
membrane fluidity in Alzheimer’s disease [Zubenko] 
1009 (Se) 

estimate of prevalenee of dementia in idiopathic Parkin- 
son’s disease [Mayeux] 260 (Mr) 

eye movement abnormalities as predictor of acquired im- 
ror eaey syndrome dementia complex [Currie] 

‘leuko-araiosis’ and dementia (letter) [Awad] 139 (Fe) 

leuko-araiosis in severe amyleid angiopathy (letter) [Rou- 
lett] 140 (Fe) 

neuropsychological function in Alzheimer’s disease, pat- 
tern of impairment and rates of progression [Becker] 
263 (Mr) 

peripheral neuropathy associated with acquired immuno- 
deficiency syndrome, prevalence and clinical features 
from population-b survey [So] 945 (Se) 

periventricular whitematter changes and dementia, clin- 
ical, neuropsychological, radiological, and pathological 
correlation [Gupta] 637 (Je) 

personality alterations in dementia of Alzheimer type 
[Petry] 1187 (No) 

pesterior cortical atrephy [Benson] 789 (Jy) 

relationship of agraphia to severity of dementia in Alz- 
heimer’s disease [Horner] 760 (Jy) 

reliability of Washington University clinical dementia 
rating [Burke] 31 (Ja) 

sensitivity and specificity of extended scale for dementia 
[Lau] 849 (Au) 

single photon emission computed tomography in Alz- 
heimer’s disease, abnormal iofetamine I 123 uptake re- 
flects dementia severity [Johnson] 392 (Ap) 

vascular dementia and dementia of Alzheimer t cog- 
nition, ventricular size, and leuko-araiosis [Aharon- 
Peretz] 719 (Jy) 

vascular dementia is underdiagnosed [O’Brien] 797: vas- 
cular dementia is overdiagnosed [Brust] 799; vascular 
dementia, too much, or too little? ent 801 (Jy) 

why not Poning disease? (letter) [Román] 141, 
(reply) [Hachinski] 142 (Fe) 

Dementia, Multi-infarct see Dementia, Senile 


crt pada aio Miche oe Ai id 

najor depression in prim emen Inical and neu- 

_aOpatsaoane corre ates [Zabenkol 1182 (No) 

Dementia, Primary Degenerative, Senile see Dementia, 
Senile 


Dementia, Senile y 
controlled study of survival with dementia [Martin] 


44:1122 (No); correction, 45:619 (Je) ; ; 
early Alzheimer’s disease, diagrostic considerations 


orris] 345 (Mr) ARE : i } 

nonspecificity of semantic impairment in dementia of 
Alzheimer’s type [Fischer] 1341 (De) 

senile dementia of Alzheimer type, subject attrition and 
testability in research [Botwinick] 493 (My) 

vascular dementia and dementia of Alzheimer type, cog- 
nition, ventricular size, and leuko-araiosis [Aharon- 
Peretz] 719 (Jy) 

Demyelinating Diseases 

atypical psychosis with disseminated subpial demyelina- 
tion [Neumann] 634 (Je) 

evoked potentials in chronic inflammatory demyelinating 
polyneuropathy [Pakalnis] 1014 (Se) 

‘leuko-araiosis’ and dementia (letter) [Awad] 139 (Fe) 

limited relapse in Guillain-Barré syndrome after plasma 
exchange [Ropper] 314 (Mr) 

neuromusc manifestations of human immunodefi- 
ciency virus infections [Lange] 1084 (Oc) 

periventricular white matter changes and dementia, clin- 
ieal, neuropsychological, radiological, and pathological 
correlation [Gupta] 637 (Jed 

proximal chronic inflammatory polyneuropathy with mul- 
tifocal conduction block [Bradley] 451 (Ap) 

Denervation 

popli of calf with S-F radiculopathy [Ricker] 660 

e 


Denny-Brown, Derek Ernest (1901-1981) 

some reminiscences [Aird] 1145 (Oc) 

Deoxy Sugars 

complex partial seizures, correlation of clinical and met- 
abolic features [Holmes] 1191 (No) 

Deoxyglucose see Deoxy Sugars 

Depression, Endogenous see Depressive Disorder 

Depression, Neurotic see Depressive Disorder 

Depression, Unipolar see Depressive Disorder 

Depressive Disorder 

association of ventral tegmental area histopathology with 
adult i ad eek 497 (My) 

cerebrospinal fluid correlates of p EAE in Hunting- 
ton’s disease [Kurlan] 881 (Au) 

differential mood changes following basal ganglia vs tha- 
lamic lesions [Starkstein] 725 (Jy) 

estimate of prevalence of dementia in idiopathic Parkin- 
son’s disease [Mayeux] 260 (Mr) 

fatigue in multiple sclerosis [Krupp] 435 (Ap) 

major depression in primary dementia, clinical and neu- 
ropathologic correlates n) 1182 (No) 

mood disorder in multiple sclerosis (letter) [Rao] 247 (Mr) 

multiple sclerosis and affective disorder, family history, 
sex, and HLA-DR antigens [Schiffer] 1345 (De) 

Depressive Syndrome see Depressive Disorder 

Diabetes Mellitus 

periventricular and subcortical hyperintensities on mag- 
netic resonance imaging, ‘rims, caps, and bright objects’ 
[Kertesz] 404 (Ap) 

Diabetes Mellitus, Insulin-Dependent 

association of stiff-man syndrome and type I diabetes with 

t 


ars cell and other autoantibodies (letter) [Bosi] 246 

r 

Diagnosis 

ef Alzheimer’s disease, diagnostic considerations 
[Morris] 345 (Mr) 


electroencephalogram and acute ischemic stroke, distin- 
guishing cortical from lacunar infarction [Macdonell] 
520 (My) 


eye movement abnormalities as predietor of acquired im- 
vt syndrome dementia complex [Currie] 

fatigue in multiple sclerosis [Krupp] 435 (Ap) 

flight-of-colors test in multiple sclerosis (letter) [Sechi] 
(reply) beg 243 (Mr) 

nonspecificity of semantic impairment in dementia of 
Alzheimer’s type [Fischer] 1341 (De) 

patients’ perspectives of role of care 3roviders in amyo- 
trophic lateral sclerosis [Beisecker] 553 (My) 

primary lateral sclerosis, clinical diagnosis reemerges 
[Younger] 1304 (De) 

senile dementia of Alzheimer type, subject attrition and 
testability in research [Botwinick] 493 (My) 

sensitivity and specificity of extended scale for dementia 
[Lau] 849 (Au) 

vascular dementia is underdiagnosed [O’Brien] 797; vas- 
cular dementia is overdiagnosed [Brust] 799; vascular 
dementia, too much, or too little? [Joynt] 801 (Jy) 

Diagnosis, Differential 

cerebral mucormycosis in 2 cases of acquired immunode- 
ficiency syndrome Malada, 109 (Ja) 

Bret ies case of myasthenia gravis [Marsteller] 185 

e 

Horner’s syndrome in temporal arteritis (letter) [Brom- 
field] 604 (Je) 

increased iofetamine I 123 brain uptake in metastatic 
melanoma [Nagel] 1126 (Oc) 

vascular dementia and dementia of Alzheimer type, cog- 
nition, ventricular size, and leuko-araiosis [Aharon- 
Peretz] 719 (Jy) 

Diagnosis, Laboratory 

a at of multiple sclerosis, to tell or not to tell? 
[Sencer] 441; suspected multiple sclerosis, how much to 
tell patient? [Hachinski] 442 (Ap) 

Diagnostic Errors 

ambulatory cassette electroencephalography of psychiat- 
ric patients [Bridgers] 71 (Ja) 

Diagnostic Related Groups 


Subject Index 









; ance in lateralized Parkin- 
rtieal hyperintensities on mag- 


periventri angsu 
netic resonsneeim , ‘roms, caps, and bright objects’ 
rtesz}404 (Ap) f SR 
relationship of hia to severity of dementia in Alz- 
heimer’s diiseans (Ho r) 760 (Jy) 


visua! field defeets in relation to head injury severity, 
neuropsycholewieal study Uzzell] 420 (Ap) 

_ Diarrhea 

Campylobacter @iarrhe | and Guillain-Barré syndrome 


[Ropper }555 (że) 


Diazepam - 
valproic acid loading during intensive monitoring (letter) 
(LanskaliGae- reply) [Rosenfeld] 603 (Je) 
Tests see Hearing Tests 


Diet 
case control ef early life dietary factors in Parkin- 
son’s dise abe} 1350(De) 
international symposium on early dopamine agonist ther- 
y of Parkimson’s disease [Kurlan] 204 (Fe 
Parkinson's disease (letter) [Goldstein] 715, (reply) [Pin- 
cus] 716437] 


Dipiopia 
isolated braim-seem third nerve palsy [Keane] 813 (Jy) 
‘Disability Evaluation 
interrater reliability immssessing functional systems and 
— ee in multiple sclerosis[Amato] 
Disability Physica! see Handicapped 
role of computes: term | phy in assessment of neurologic 
ef p iaa r, 


apie on sickness [Hodgson] 1033 (Se) 
amyotrophic itera rosis, recent advances in patho- 
genesis and th ic trials [Mitsumoto] 189 (Fe) 


moleculargenetic revo ition, impact on clinical neurology 
[Payne] 1966 (De) E AA H . 

presymptomatic meuropsychological impairment in Hunt- 
ington’s disease z3 759 (Jy) 


DNA Marker sss Genefic Marker 
Dominanee, Cerebral 
concerning right-hemisphere dominance for affective lan- 


] 337; prosody and brain lateralization, 
vs fancy oräs it all just semantics? pees prosody 
and brain lateralization Hachinski] (Mr 


Dopamine 

a-melanocycestimulating hormonelike immunoreactivity 
isin în serebrospinal fluid of patients with Par- 
kinson’s disease [Raimere] 1224 (No) 

Alzheimer’s disease, arhinergic-cholinergic alterations in 
hypothalamms [Sparks] 994 (Se) 

association pfiwentral tegmental area histopathology with 

_ adult dementia (Torack}497 (My) 

international=ymposium on early dopamine agonist ther- 
apy of Psriimsen’s disease [Kurlan] 204 (Fe) 

palmomentalirefiex in Parkinson's disease, comparisons 
with normalsubjects and clinical relevance [de Noord- 
adoi path is, and tion of 

symposium ometi : ogenesis, and prevention o 

 Parkinsen’s aaao hauls] 807 (Jy) 


Dopamine Reeəptor e Receptors, Dopamine 
Doppler Ultrasound Ultrasonics 
Down’s Syndrome 


community-Besed study of parental age in Alzheimer- 
npe dementia in Western Japan (letter) [Urakami] 375 
p) 


-o aaa Groups see Diagnostic Related 

ygs l 

me Parecer ge Schedule 

m iono Parkinson s disease by long-term levodopa 
treatment Getter) [de Jong] (reply) [Markham] 14 í a) 

timing of levoilopa in Parkinsonism (letter) [Nadeau] 14, 
(reply) (Ha@hinski] 15 Wa) 

Drug The 


rapy l 
carbamazepine and phenytoin, comparison of cognitive 
effects in ewileptic patients during monotherapy and 
withdrawal] Gallassi] £92 (Au) 
treatmentof enronic Parkinson’s disease with controlled- 
release carfidopa/levoeopa [Hutton] 861 (Au) 
Drug Therapy, Combination 
failure of amtiviral therapy for acquired immunodefi- 
ciency symerome-related cytomegalovirus myelitis [Ja- 
cobsen] 1080 (Oc) 
Dysarthria seo Speech Disorders 
Dyskinesia see Movement Disorders 
Dyslexia, Acquired — 
posterior cortical atrophy [Benson] 789 (Jy) ro 
pure alexiadm Japanese and agraphia without alexia in 
ji sociation between reading and writing 


in fi vs ochizuki] 1157 (Oc) 
Dys see Ap 
Dysthymic Diserder see Depressive Disorder 
Dystonia 


ocular counserrelling abnormalities in spasmodic torticol- 
lis (Diamond) 164 (Fe) 


| E 


Eclampsia j raTa 

does magnesium sulfate treat Sana seizures? yes 
[Dinsdale 1360; np, magnesium sulfate should not be 
use@in treating eclamptic seizures (Kaptan 1361; mag- 
nesium su fate in treatment of eclampsia [Hachinski] 
1364(De) | 

Ectopic Tissue see Chcristoma 

Education, Medical 

Salpétriere m wake of Charcot’s death Goes 444 (Ap) 

Shakespear in Chareots neurologic teaching [Goetz] 920 
(Aw 

some reminsseences [Aird] 1145 (Oc) 


Electricity - : 
J. Russell Reynolds and study of interictal symptomsin 
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epilepsy [Buchwald] 802 (Jy) 

Electrocardiography 

electroencephalographic study of glossopharyngeal neu- 
ralgia with syncope [Lagerlund] 472 (Ap) 

Electroencephalography ; 

ambulatory cassette electroencephalography of psychiat- 
ric patients [Bridgers] 71 (Ja) 

complex ial seizures, correlation of clinical and met- 
abolic features [Holmes] 1191 (No) 

diagnostic studies for tumors in seizure patients (letter) 
[Bleck (reply) [Hughes] 491 (My) 

effects of seizure type and waveform abnormality on 
memory and attention [Bornstein] 884 (Au) 

electroencephalogram and acute ischemic stroke, distin- 
ere cortical from lacunar infarction [Macdonell] 

y 

electroencephalogr 
membrane fluidity in Alzheimer’s disease 
1009 (Se) 

electroencephalographic study of sgossephaxyngral neu- 

ralgia with syncope rlund] 472 (Ap) 

epilepsy in autism and autisticlike conditions, population- 
b study [Olsson] 666 “> 

forced normalization (letter) [Vaillancourt] (reply) [Pa- 
kalnis] 138 (Fe) 

generalized status myoclonicus in acute anoxic and toxic- 
metabolic encephalopathies [Celesia] 781 (Jy) 

HIPDM-SPECT in patients with medically intractable 
complex partial seizures, ictal study [Lee] 397 (Ap) 

hormonal considerations in women with seizures 
[Schachter] 1267 (No) 

neurocysticercosis, 238 cases from California hospital 
[Scharf] 777 (Jy) tas 

new use of electroencephalogram/video monitoring 
(letter) [Drislane] 601 (Je) 

one-year follow-up of infants with abstinence-associated 
seizures [Doberczak] 649 (Je) 

periodic sharp waves in baclofen-induced encephalopathy 
[Hormes] 814 (Jy) 

prevalence of psychologic disorders after surgical treat- 
ment of seizures Pror edr 1308 (De) 

P3 evoked poean and transient global amnesia [Mea- 

p 


aphic correlates of increased platelet 
[Zubenko] 


dor] 465 

should people be treated after a first seizure? (letter) 
[Elwes] 490 (My) 

some reminiscences [Aird] 1145 (Oc) 

valproic acid loading during intensive monitoring (letter) 
pe 602, (reply) [Rosenfeld] 603 (Je) 

a Pe Delta Rhythm see Delta 

m 


Electrolytes 

striatal syndrome following hyponatremia and its rapid 
correction, manifestation of extrapontine myelinolysis 
a by magnetic resonance imaging [Dickoff] 112 

a 

Electrophysiology 

delayed traumatic midbrain syrinx, clinical, pathologic, 
and electrophysiologic features [Anderson] 221 (Fe) 


peripheral neuropathy associated with acquired immuno- 
deficiency syndrome, prevalence and clinical features 
survey [So] 945 (Se) 


from pipette 

peripheral neuropathy in essential mixed cryoglobuline- 
mia [Garcia-Bragado] 1210 (No) 

polyneuropathies associated with IgM monoclonal gam- 
mopathies [Kelly] 1355 (De) 

proximal chronic inflammatory poymearppetly with mul- 
tifocal conduction block [Bradley] 451 (Ap) 

proximal ulnar mononeuropathy caused by conduction 
block at Erb’s point [Katirji] 460 (Ap) 

subacute structural myopathy associated with human 
immunodeficiency virus infection [Gonzales] 585 (My) 

Embolism 

tissue plasminogen activator, reduction of neurologic 
damage after experimental embolic stroke [Zivin] 387 

p 

Encephalitis 

acquired immunodeficiency syndrome, magnetic reso- 
nance patterns of brain involvement with pathologic 
correlation [Jarvik] 731 (Jy) 

ceftazidime-induced encephalopathy in patient with renal 
impairment (letter) [Douglas] 936 (Se) 

isolated small-vessel angiitis of central nervous system 
[Vanderzant] 683 (Je) 

Encephalomyelitis 

paraneoplastic optic neuritis and encephalomyelitis, re- 
port of case [Boghen] 353 (Mr) 

Endarterectomy 

can carotid endarterectomy be justified? (letters) [Baugh- 
man, Fields] 714, 715, (reply [Jonas] 715 (Jy) 

shunting during carotid endarterectomy (letter) [Fergu- 
son] 15 (Ja) 

Endorphins 

amantadine, fatigue, and multiple sclerosis [Rosenberg] 
1104 (Oc) 

Enteritis 

Campylobacter diarrhea and Guillain-Barré syndrome 
[Ropper] 655 (Je) 

Enteroviruses 

functional recovery, major risk factor for development of 
postpoliomyelitis muscular atrophy [Klingman] 645 (Je) 

Environment 

genetic susceptibility to multiple sclerosis, co-twin study 
of nationwide series [Kinnunen] 1108 (Oc) 

Enzyme-Linked Immunosorbent Assay 

anticardiolipin antibodies and migraine-related strokes 
(letter) [Montalban] 603 (Je) rah? 

ré syndrome following Campylobacter jejuni 
enteritis (letter) [Goldblatt] 604 (Je) 

neurocysticercosis (letter) iia etl 492 (My) 

neurocysticercosis, 238 cases from California hospital 
[Scharf] 777 (Jy) alesis y ; 

studies of transketolase abnormality in Alzheimer’s dis- 
ease [Sheu] 841 (Au) 





tropical spastic paraparesis, lack of human T-lympho- 
tropic virus type I antibodies in blood donors fom 
Bogota, Colombia (letter) [Reman] 244 (Mr) 

Enzymes 

reduced activities of thiamine-d 
brains and peripheral tissues 
heimer’s disease [Gibson] 838 (An) 

studies of transketolase abnormality in Alzheimer’s dis- 
ease [Sheu] 841 (Au) 

a and Alzheimer’s disease, pilot study [Blass] 833 

u 
Ependyma 
tangles of ependyma-choroid »lexus contain B-amyloid 


ndent enzymes in 
patients with Alz- 


protein epitopes and represent new form of amyloid 
ber (letter) [Wen] 1298 (Des 
Epidemiologic Methods 


amyotrophic lateral sclerosis, recent advances in patho- 

genesis and therapeutic trias Mitsumoto] 189 (Fe) 

estimate of prevalence of dementia in idiopathic Parkin- 
son’s disease [Mayeux] 260 (Mr) 

prevalence of essential tremer in Parsi community of 
Bombay, India Renee ig B7 (Au) 

senile dementia of Alzheimer type, subject attrition and 
testability in research [Botwinick] 493 (My) 

Epidural Space see Spinal Canal 

peated lec hal hy of 

ambulatory cassette electroensephalography of psychiat- 
ric patients [Bridgers] 71 (Ja) A j 

carbamazepine and phenytoin, comparison of cognitive 
effects in epileptic patients during monotherapy and 
withdrawal [Gallassi] 892 (aw 

completeness of callosotomy shown by magnene reso- 
nance imaging in long-term n] 1203 (No) 

epilepsy in autism and autisti conditions, population- 
ba endy nee 666 (Je) 

forced normalization (letter) | Vaillancourt] (reply) [Pa- 


_ lepsy [Reynolds] 675 (Je) 
impair : ogee tients 
treated with carbamazepine» [Tomson] (Au 


ment of seizures apea Ni saor] 1308 (De) 

seizure control with clomipmene therapy, case report 
[Herzog] 209 (Fe) 

should poopie be treated after a first seizure? (letter) [El- 
wes 


Théodore Herpin, mid-19th century view on epilepsy 


[Schmidt] 1042 (Se) 


unfavorable panpe to pink tegretol tablets (letter) [Lo- E 


gin] 831 (Au 
Epilepsy, Focal 
P3 evoked 
dor] 465 (Ap) 
Epilepsy, Myocionus 
generalized status Ls tae oy a acute anoxic and toxic- 
metabolic encephalopathies [Celesia] 781. (Jy) 
Epilepsy, Partial see Epilepsy, Foca 


| l 
Epilepsy, Partial Complex see Epilepsy, Temporal Lobe 


Epilepsy, Temporal Lobe ; 

HIPDM-SPECT in patients with medically intractable- 
complex partial seizures, Etal study [Lee] 397 (Ap) | 

Epilepsy, pae oes A $ 

computed tomographic scars in posttraumatic epile 
(D'Alessandro 42 (Ja) soi 

Epitopes see Antigenic Determinants 

Epstein-Barr Virus 

chiasmal neuritis as complication of Epstein-Barr virus 
infection [Purvin] 458 (Ap) 

Erythrocyte Sedimentation see Blood Sedimentation 

Erythrocytes 

studies of transketolase abrormality in Alzheimer’s dis- 
ease [Sheu] 841 (Au) 

Estrogens 

hormonal considerations in women with seizures 
[Schachter] 1267 (No) 

Ethics, Medical 
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syndrome [Mehler] 966 (Se) tor Ste ae 
Hysteria Maer oe 
Salpétriére in wake of Charcot’s death Geet) 444 pe f 
ehapeepeare in Charcot’s neurologic teaching [Goetz] 920 _ 
u - ee 


Hysteria, Conversion see Conversion Disorder 
I 


IgG 

anticardiolipin antibodies and migraine-related strokes 
(letter) [Montalban] 603 (Je) 

bilateral neuralgic amyotrophy induced by interferon 
treatment in bp A 

double-blind study cf effectiveness of cyclosporine in 
amyotrophic lateral sclerosis [Appel] 381 (Ap) Ik 

peripheral neuropathy in essential mixed cryoglobuline- 
mia [Garcia-Bragado] 1210 (No) 

spectrum of cerebrospinal fluid findings in various stages 
of human immunodeficiency virus infection [Marshall] 
954 (Se) 

IgM 

anticardiolipin antibodies and migraine-related strokes 
(letter) [Montalban] 603 (Je) 

chiasmal neuritis as complication of Epstein-Barr virus 
infection [Purvin] 458 (Ap) 

direct electron microscopic Son Maal eat study of 
IgM paraproteinemic neuropathy [Mata] 693 (Je) 

double-blind study af effectiveness of cyclosporine in 
amyotrophic lateral sclerosis [Appel] 381 (Ap) 

peripheral neuropathy in essential mixed cryoglobuline- 
mia [Garcia-Bragado] 1210 (No) 

polyneuropathies associated with IgM monoclonal gam- 
mopathies [Kelly] 1355 (De) 

imidazoles 

albendazole vs praziquantel for thera ptor neurocysticer- 
cosis, controlled trial [Sotelo] 532 à y) 

Immunocytochemistry see Immunohistochemistry 

immunoglobulins 

direct electron microscopic Se Taree study of 
IgM paraproteinemic neuropathy | Mata] 693 (Je) 

immunohistochemistry a 

direct electron microscopic immun hemical study of 
IgM paraproteinemic neuropathy | Mata] 693 (Je) 

motoneuron uptake from circulation of binding fragment 
of tetanus toxin [Fishman] 558. (My) 

Immunosuppression 

childhood adrenoleukodystrophy, failure of intensive im- 
munosuppression to arrest neurologic progression 


ee du] 846 (Au) me. 

fulminant subacute sclerosing panencephalitis in associ- 
ation with pregnancy [Wirguin] 1324 (De) 

Immunosuppressive Agents 

controlled pilot trial of monthly intravenous te 
phamide in multiple sclerosis [Killian] 27 (Ja 
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fulminant subacute sclerosing panencephalitis in associ- 
ation with pregnancy [Wirguin] 1324 (De 


neuromuscular manifestations of human immunodefi- 


ciency virus infections [Lange] 1084 (Oc) 
polyneuropathies associated with IgM monoclonal gam- 
mopathies [Kelly] 1355 (De) 


India 
prevalence of essential tremor in Parsi community of 
Bombay, India [Bharucha] 907 (Au) 


prevalence of Parkinson’s disease in Parsi community of 
Bombay, India [Bharucha] 1321 (De) 

Indians, North American 

wi American case of myasthenia gravis [Marsteller] 185 


e 

Inducer Cells see Helper Cells 

Infant, Newborn 

homozygous protein C deficiency in newborn, clinico- 
pathologic correlation [Tarras] 214 (Fe) 

Infarction 

confusional states following posterior cerebral artery in- 
farction [Devinsky] 160 (Fe) 

syndrome of REM and non-REM sleep reduction and lat- 
eral gaze paresis after medial tegmental pontine stroke, 
computed tomographic scans and anatomical correla- 
tions in 4 patients, [Autret] 1236 (No) 

Infection 

epidural spinal infection in intravenous drug abusers 
[Koppel] 1331 (De) 

septic thrombosis of cavernous sinuses [DiNubile] 567 


y) 

Infectious Mononucleosis 

chiasmal neuritis as complication of Epstein-Barr virus 
infection [Purvin] 458 (Ap) 

Inflammation 

proximal chronicinflammatory polyneuropathy with mul- 

ifocal conduction block [Bradley] 451 (Ap) 

Injections, Epidural 

epidural spinal infection in intravenous drug abusers 
[Koppel] 1331 (De) 

Injections, intraspinal see Injections, Spinal 

Injections, Intrathecal see Injections, Spinal 

Injections, Spinal 

dangers from methylprednisolone acetate therapy by in- 
traspinal injection [Nelson] 804 (Jy) 

Intelligence Tests 

neuropsychological impairment in Wilson’s disease [Med- 
alia] 502 (My) 

sensitivity and specificity of extended scale for dementia 
[Lau] 849 (Au) 

Intensive Care Units 

cardiovascular autonomic dysfunction in Guillain-Barrė 
syndrome, therapeutic implications of Swan-Ganz mon- 
itoring [Dalos] 115 (Ja) 

interferons 

bilateral neuralgic amyotrophy induced by interferon 
treatment [Bernsen] 449 (Ap) 

Intermediate Filaments 

amyotrophic lateral sclerosis, recent advances in patho- 
genesis dìd therapeutic trials [Mitsumoto] 189 (Fe) 

internship and Residency 

Harvard Neurology, Boston City Hospital, and Peter Bent 

- Brigham Hospital, 1938-1942 [Romano] 1261 (No) 


-~ intraspinal Injections see Injections, Spinal 
_ Intrathecal Injections see Injections, Spinal 


incidence of pseudotumor cerebri, popas ton studies in 


; Iowa and Louisiana [Durcan] 875 ( 

ron 

symposium on etiology, pathogenesis, and prevention of 
Parkinson’s disease (Shoulson] 807 (Jy) 

Ischemia 

glutamate antagonist ey reduces neurologie deficits 

roduced by focal central nervous system ischemia 

Kochhar] 148 (Fe) 

P3 evoked potential and transient global amnesia [Mea- 
dor] 465 (Ap) 


u) 


J 


Jackson, Hughlings (1835-1911) 

Hughlings Jackson, Yorkshireman’s contribution to epi- 
lepsy | Reynolds] 675 (Je) 

Jakob-Creutzfeldt Syndrome 

familial Alzheimer’s disease with myoclonus and ’spongy 
change’ [Duffy] 1097 (Oc) 

Japan 

community-based study of parental age in Alzheimer- 
type dementia in Western Japan (letter) [Urakami] 375 


(Ap 
Johns, Thomas Richards II (1925-1988) 
obituary [Dreifuss] 812 (Jy) 


K 


Keratin 

tangles of ependyma-choroid plexus contain B-amyloid 
Mae", epitopes and represent new form of amyloid 

ber (letter) Wen] 1298 (De) 

Ketone Oxidoreductases 

in utero central nervous system damage in pyruvate 
dehydrogenase deficiency [Aleck] 987 (Se) 

Kidney 

ceftazidime-induced encephalopathy in patient with renal 
ime ag (letter) [Douglas] 936 (Se) 
ebsiella 


mycobacterial meningomyelitis associated with human 
immunodeficiency virus infection [Woolsey] 691 (Je) 
Korsakoff Psychosis see Alcohol Amnestic Disorder 
Korsakoff Syndrome see Alcohol Amnestic Disorder 
L 


L-Dopa see Levodopa 
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Language Disorders 

Cones ee = eit hemiapiere dominance for affective lan- 
guage [Ryalls] 337; prosody and brain lateralization, 
act vs fancy or is it all just semantics? [Ross]; prosody 
and brain lateralization [Hachinski] 339 (Mr 

evidence for right-hemisphere involvement in recovery 
from aphasia [Papanicolaou] 1025 (Se) 

neuropsychological function in Alzheimer’s disease, pat- 
tern of impairment and rates of progression [Becker] 
263 (Mr) 

personality alterations in dementia of Alzheimer type 
[Petry] 1187 (No) é 

pure alexia in Japanese and agraphia without alexia in 
Kanji, ability dissociation between reading and writing 
in Kanji vs Kana [Mochizuki] 1157 (Oc) 

Language Therapy 

aphasia therapy works (letter) [Albert] 372, (reply) 
[Landau] 373 (Ap) 

comparison vi Lreatment with counseling is not test of 
treatment for aphasia (letter) [Wertz] 371 (Ap) 

‘Kennard effect’ before Kennard, early history of age and 
brain lesions [Finger] 1136 (Oc) 

Lateral Sclerosis see Amyotrophic Lateral Sclerosis 

Laterality 

crossed buccofacial apraxia [Mani] 581 (My) 

Learning Disorders 

developmental Gerstmann’s syndrome [PeBenito] 977 (Se) 


Leg 
hypertrophy of calf with S-1 radiculopathy [Ricker] 660 


e 

Leukemia, Hairy Cell 

bilateral neuralgic amyotrophy induced by interferon 
treatment [Bernsen] 449 (Ap) 

Leukemic Reticuloendotheliosis see Leukemia, Hairy 
Cell 

Leukocytes, Mononuclear 

retrovirus-mediated myelopathies, are these autoimmune 
et induced by altered antigens? (letter) [Gore] 

e 

Leukoencephalopathy, Progressive Multifocal 

acquired immunodeficiency syndrome, magnetic reso- 
nance patterns of brain involvement with pathologic 
correlation [Jarvik} 731 (Jy) 

Levodopa 

cerebrospinal fluid amino compounds in Parkinson's dis- 
oo; à terations due to carbidopa/levodopa [Manyam] 
48 (Ja 

estimate of prevalence of dementia in idiopathic Parkin- 
son’s disease [Mayeux] 260 (Mr) 

international symposium on early dopamine agonist ther- 
apy of Parkinson’s disease Ls tbe (Fe) 

modification of Parkinson’s disease by long-term levedopa 
treatment (letter) [de Jong] (reply) [Markham] 14 (Ja) 

prolonged serum levodopa levels with controlled-release 
carbidopa-levodopa in treatment of Parkinson’s disease 
(Hutton) 55 (Ja) 

timing of levodopa in Parkinsonism (letter) [Nadeau] 14, 
(reply) [Hachinski] 15 (Ja) 

treatment of chronic Parkinsen’s disease with controlled- 
release carbidopa/levodopa [Hutton] 861 (Au) 

Libman-Sacks Disease see Lupus Erythematosus. Sys- 
temic 

Life Expectancy 

conditions associated with Huntington’s disease at death, 
case-control study [Lanska] 878 (Au) 

Lipodystrophy, Intestinal 

evolving natural history of neurologic involvement in 
Whipple disease, hypothesis (letter) [Riggs] 830 (Au) 

Lipotropin 

amantadine, fatigue, and multiple sclerosis [Rosenberg] 
1104 (Oc) 

Lithium 

mand downbeat nystagmus [Williams] 1022 


Locus Coeruleus 

major depression in pomary dementia, clinical and neu- 
ropathologic correlates [Zubenko] 1182 (No) 

Longitudinal Studies 

controlled study of survival with dementia [Martin] 
44:1122 (No); correction, 45:619 (Je) 

senile dementia of Alzheimer type, subject attrition and 
testability in research [Botwinick] 493 (My) 

Louisiana 

incidence of pseudotumor cerebri, population studies in 
Iowa and Louisiana [Durcaa] 875 (Au) 

Lumbar Puncture see Spinal Puncture 

Lung Neoplasms 

distribution of brain metastases paar 741 (Jy) 

paraneoplastic optic neuritis and encephalomyelitis, re- 
port of case [Boghen] 353 (Mr) 

Lupus Erythematosus Disseminatus see Lupus Erythe- 
matosus, Systemic 

Lupus Erythematosus. Systemic 

headache in patients with systemic lupus erythematosus 
clinical and telethermographic findings (letter) [Anzola] 
1061 (Oc) 

Lyme Disease 

on and its neurologie complications [Finkel] 99 

a 

Lymphocytes 

atypical psychosis with disseminated subpial demyelina- 
tion [Neumann] 634 (Je) 

is steroid therapy in multiple sclerosis superior to eorti- 
cotropin fherapy? (letter) [Davis] 1180 (No) 

a a and its neurologic complications [Finkel] 99 

a 

T-Lymphocytes 

cerebral mucormycosis (letter) [Bahamon] 937 (Se) 

T-Lymphocytes, Helper see Helper Celis 

T-Lymphocytes, Inducer see Helper Cells 

Lymphocytosis 

mycobacterial meningomyelitis associated with human 
immunodeficiency virus infection [Woolsey] 691 (Je) 


granulomatous angiitis of brain, inflammatory reaction of 
diverse etiology [Younger] 514 (My) 


Magnesium Sulfate 

does magnesium sulfate treat eclamptic seizures? yes 
[Dinsdale] 1360; no, magnesium sulfate should not be 
used in treating eclamptic seizures ARAN 1361; mag- 
nesium sulfate in treatment of eclampsia |Hachinski] 
1364 (De) 

Magnetic Resonance Imaging see alsc Nuclear Magnetic 
Resonance 

absence of septum pellucidum with porencephalia, neuro- 
radiologic syndrome with variable clinical expression 
[Menezes] 542 (My) 

age-related differences in computed tomographic scan 
measurements [Stafford] 4094 Ap) 

anticardiolipin antibodies and migraime-related strokes 
(letter) [Montalban] 603 (Je) S 

blood flow imaging of perce circulation stroke, use of 
technetium Tc 99m hexamethylpropyleneamine oxime 
and single photon emission computed tomography [Fos- 
ter] 687 (Je) i 

central nervous system magnetic resonance imaging find- 
ings in myotonic dystrophy [Glantz] 36 (Ja) 

cerebral magnetic resonance imaging findings in multiple 
sclerosis, relation to disturbance of affect, drive, and 
cognition [Reischies] 1114 (Oc) 

completeness of callosotomy shown by magnetic reso- 
nance imaging in the long-term [Bogen] 1203 (No) 

computed tomography and magnetic resonance imaging 
in adult-onset leukodystrophy [Schwankhaus] 1004 (Se) 

correlation of phosphorus-31 magnetic resonance spec- 
soseo and morphologic findings in Alzheimer’s dis- 


ease [Pettegrew] 1093 (Oc) 

di tic studies for tumors in seizure patients (letter) 
[Bleck] (re [tiughes] 491 (My) 

evoked potentials in chronic inflammatory demyelinating 
polyneuro ie Seen 1014 (Se) 

genetic su: ility to multiple sclerosis, co-twin study 


of nationwide series [Kinnunen] 1108 (Oc) 

hypertensive encephalopathy, magnetic resonance imag- 
ing demonstration of reversible cortical and white mat- 
ter lesions [Hauser] 1078 (Oc) 

magnetic resonance imaging in amateur boxers [Jordan] 
1207 (No) 

magnetic resonance imaging in familial paroxysmal 
ataxia [Vighetto] 547 (My) 

methylprednisolone and multiple sclerosis aaa 
pe oe a treatment in multiple sclerosis {Hachinski 

e 
migrainous stroke [Rothrock] 63 (Ja) 
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Lymphoma 


multiple memory deficits in patients with multiple sclero- ~ 


sis, exploring working memory system [Litvan] 607 (Je) 

neurocysticercosis (letter) [Ranzel-Guerra] 492 (My) 

periventricular and subcortical hyperintensities on mag- 
netic resonance imaging, rims, caps, and bright objects’ 
[Kertesz] 404 (Ap) i 

periventricular white matter changes end dementia, clin- 
ical, neuropsychological, radiologica, and pathological 
correlation [Gupta] 637 (Je) 

selective unilateral absence or attenuation of wave V of 
brain-stem auditory evoked potentials with intrinsic 
brain-stem lesions [Voordecker] 1272 (No) 

septic thrombosis of cavernous sinuses [DiNubile] 567 


(My) 
striatal syndrome following hyponatremia and its rapid 
correction, manifestation of extrapontine myelinolysis 
ro ae by magnetic resonance imaging [Dickoff] 112 
a 
symposium on etiology, pathogenesis, and prevention of 
Parkinson’s disease [Shoulson] 807 (Jy) 


usefulness of ry resonance imaging in tuberous - 


sclerosis (letter) [Roach] 830 (Au) 


Malaysia 
multiple sclerosis in Malaysia [Tan] 624 (Je) 
Manuscripts, Medical . 


new policy on manuscripts [Joynt] 1181 (No) 

Marker, Genetic see Genetic Marker n= 

Measles è 

fulminant subacute sclerosing panencephalitis in associ- 
ation with pregnancy [Wirguim] 1324 (De) 

Mediterranean Fever, Familial see Periodic Disease 

Melancholia see Depressive Disorder 

Melanocyte Stimulating Hormones see MSH 

Melanocytes 

a-melanocyte stimulating hormenelike immunoreactivity 
is increased in cerebrospinal fiuid of patients with Par- 
kinson’s disease [Rainero] 1224 (No) 

Melanoma 

increased iofetamine I 123 brain uptake in metastatic 
melanoma [Nagel] 1126 (Oc) 

Melanotropin Stimulating Hormones see MSH 

Memory 

nonspecificity of semantic impairment in dementia of 
Alzheimer’s type [Fischer] 1341 (De) 

Memory Disorders 

anterograde and retrograde amnesia in patients with 
chronic progressive multiple sclerosis [Beatty] 611 (Je) 

confusional] states following posterior cerebral artery in- 
farction [Devinsky] 160 (Fe) 

effects of seizure type and waveform abnormality on 
memory and attention [Bornstein] 8&4 (Au) 

J. Russell Reynolds and study of interictal symptoms in 
e vas a [Buchwald] 802 (Jy) 

multiple memory deficits in patients with multiple sclero- 
sis, exploring working memory system [Litvan] 607 (Je) 

neuropsychological impairment in Wilson’s disease [Med- 
alia} 502 (My) 

personality alterations in dementia of Alzheimer type 
[Petry] 1187 (No) 
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medbrain syrinx, clinical, pathologic, 
jolewic features [Anderson] 221 (Fe) 
ofarets [Caplan] 959 (Se) 

gic spectrum of rostral basilar artery 
jer [966 (Se) 


izuves, correlation of clinical and met- 
fHeimes} 1191 (No) 

eerebra! metabolism, case of conduction 
er) 215 (Mr) 

wres im aphasia, analysis based on (F- 
| _clucese, positron emission tomography, 
7 emegraphy [Metter] 1229 (No) 


tie variant of recurrent hereditary 
h provoked by metaraminol [Barakat] 


methylphenidate on parkinsonian sen- 
meenanisms and pathophysiological 
tello] 973 (Se) 


yh nisolone acetate therapy by in- 
a EN gae 804 (Jy) 

amd multiple sclerosis Competon) 
1ent in multiple sclerosis |Hachinski 
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#03 (Je) 
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rsen) 154 (Fe) 

= angiography [Shuaib] 911 (Au) 

> seuse? (letter) [Jonas] (reply) [Lev- 


ock] 68 (Ja) 

Genetics, Biomedical 
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sal carotid occlusion [Ferro] 563 


phenidate on parkinsonian sen- 
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7973 (Se) 

ataxia with levorotatory form 

s n, double-blind study with quan- 
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alia] 502 (My) 
pontine pure motor hemiparesis due to meningovascular 
hilis in human immunodeficiency virus-positive pa- 
tients (letter) [Kase] 832 (Au) 
Motor Endplate see Neuromuscular Junction 
Motor Neurons 
amyotrophic lateral sclerosis, recent advances in patho- 
genesis and therapeutic trials [Mitsumoto] 189 (Fe) 
long-term changes in spinal cords of patients with old po- 
liomyelitis, signs of continuous disease activity 
{[Pezeshkpour] 505 (My) 
motoneuron uptake from circulation of binding fragment 
of tetanus toxin [Fishman] 558 (My) 
neuropsychological performance in lateralized Parkin- 
sonism [Spicer] 429 (Ap) 
Movement Disorders 
palmomental reflex in Parkinson’s disease, comparisons 
with normal subjects and clinical relevance [de Noord- 
hout] 425 (Ap) 
Moyamoya Disease see Arterial Occlusive Diseases 
= ies aati see Magnetic Resonance Imaging 
M 
a-melanocyte stimulating hormonelike immunoreactivity 
is increased in cerebrospinal fluid of patients with Par- 
kinson’s disease [Rainero] 1224 (No) 
Mucormycosis 
cerebral mucormycosis in 2 cases of acquired immunode- 
ficiency syndrome [Cuadrado] 10 (Ja) 
cerebral mucormycosis (letter) [Bahamon] 937 (Se) 
Multiple Sclerosis 
amantadine, fatigue, and multiple sclerosis [Rosenberg] 
1104 (Oc) 
anterograde and retrograde amnesia in patients with 
chronic progressive multiple sclerosis [Beatt 1er (Je) 
antigenic assessment of coronaviruses isolated from pa- 
tients with multiple sclerosis ing 629 (Je) 
atypical psychosis with disseminated subpial demyelina- 
tion Ploan] 634 (Je) 
cerebral magnetic resonance imaging findings in multiple 
sclerosis, relation to disturbance of affect, drive, and 
cognition [Reischies] 1114 (Oc) 
computed tomography and magnetic resonance imagin 
in adult-onset leukodystrophy [Schwankhaus] 1004 (Se) 
controlled pilot trial of monthly intravenous cyclophos- 
phamide in multiple sclerosis [Killian] 27 (Ja) 
dangers from methylprednisolone acetate therapy by in- 
traspinal injection [Nelson 804 (Jy) 
fatigue in multiple sclerosis [Krupp] 435 (Ap) 
flight-of-colors test in multiple sclerosis (letter) [Sechi] 
(reply) [Rolak] 243 (Mr) 
genetic susceptibility to multiple sclerosis, co-twin study 
of nationwide series Lasmaersny 1108 (Oc) 
interrater reliability in assessing functional systems and 
disabilityon Kurtzke scale in multiple sclerosis [Amato] 
746 (Jy) 
is steroid therapy in multiple sclerosis superior to corti- 
cotropin therapy? (letter) [Davis] 1180 (No) 
methylprednisolone and multiple sclerosis ei 
pik a treatment in multiple sclerosis |Hachinski 
e 
mood disorder in multiple sclerosis (letter) [Rao] 247 (Mr) 
multiple memory deficits in patients with multiple sclero- 
sis, exploring working memory system [Litvan] 607 (Je) 
multiple sclerosis and affective disorder, family history, 
sex, and HLA-DR antigens [Schiffer] 1345 (De) 
multiple sclerosis in Malaysia [Tan] 624 (Je) 
multiple sclerosis, solvents, and pets, case-referent study 
[Flodin] 620 (Je) 
periodic sharp waves in baclofen-induced encephalopathy 
[Hormes] 814 (Jy) 
primary lateral sclerosis, clinical diagnosis reemerges 
pr onnass anm (De) 
pulmonary function and dysfunction in multiple sclerosis 
[Smeltzer] 1245 (No) 
retrovirus-mediated myelopathies, are these autoimmune 
disorders induced by altered antigens? (letter) [Gore] 
601 (Je) 
slowed information processing in multiple sclerosis [Lit- 
van] 281 (Mr) 
suspicion of multiple sclerosis, to tell or not to tell? 
[Sencer] 441; suspected multiple sclerosis, how much to 
tell patient? [Hachinski] 442 (Ap) 
Muscarinic Agents see Parasympathomimetics 
Muscle Dystonia see Dystonia 
Muscle Flaccidity see Muscle Hypotonia 
Muscle Hypotonia 
bilateral neuralgic amyotrophy induced by interferon 
treatment [Bernsen] 449 (Ap) 
Muscle, Smooth 
association of stiff-man syndrome and I diabetes with 
an cell and other autoantibodies (letter) [Bosi] 246 
r) 
Muscle Spasticity 
brain-stem auditory-evoked potentials in spasmodic tor- 
ticollis [Drake] 174 (Fe) 
effect of sulfamethoxazole and trimethoprim on neuro- 
logic dysfunction in patient with Joseph’s disease 
[Mello] 210 (Fe) 
somatosensory evoked pee in chronic alcoholics 
with spasticity [Kokubun] 318 (Mr) 
Muscles 
crossed buccofacial apraxia [Mani] 581 (My) 
h : PoR əf calf with S-1 radiculopathy [Ricker] 660 
e 
muscle-specific carbonic anhydrase III is more sensitive 
marker of muscle damage than creatine kinase neuro- 
muscular diosrders [Väänänen] 1254 (No) 
neurologic cause of idiopathic incontinence [Laurberg] 
1250 (No) 
palmomental reflex in Parkinson’s disease, comparisons 
with norma! subjects and clinical relevance [de Noord- 
hout] 425 (Ap) 
pulmonary function and dysfunction in multiple sclerosis 


{Smeltzer] 1245 (No) 
subacute structural myopathy associated with human 
immunodeficiency virus infection [Gonzales] 585 (My) 
Muscular Atrophy 
functional recovery, major risk factor for development of 
postpoliomyelitis muscular atrophy [Klingman] 645 (Je) 
h ~ rirophy of calf with S-1 radiculopathy [Ricker] 660 


e 

Muscular Atrophy, Spinal 

chronic progressive spinobulbar spasticity, rare form of 
primary lateral sclerosis [Gastaut] 509 (My) 

Muscular Diseases 

chronic human colchicine myopathy and neuropathy 
(letter) [Kuncl] 245 (Mr) 

Muscular Dystrophy 

humeropelviperoneal muscular dystrophy with contrac- 
tures, genetically heterogeneous phenotype (letter) 
[Riggs] 374 (Ap) 

molecular genetic revolution, its impact on clinical neu- 
rology [Payne] 1366 (De) 

mutants in Duchenne muscular dystrophy, implications 
for prevention [Roses] £4; parental origin of mutations 
causing Duchenne muscular dystrophy [Bobrow] 85; 
mutations in Duchenne muscular dystrophy [Hachin- 
ski] 87 (Ja) 

Mutation 

mutants in Duchenne muscular dystrophy, implications 
for prevention [Roses] 84; parental origin of mutations 
causing Duchenne muscular dystrophy [Bobrow] 85; 
mutations in Duchenne muscular dystrophy [Hachin- 
ski] 87 (Ja) 

Mutism 

familial Alzheimer’s disease with myoclonus and ’spongy 
change’ [Duffy] 1097 (Oc) 

Myasthenia Gravis 

ire 5 merican case of myasthenia gravis [Marsteller] 185 

e 

Mycobacterium 

mycobacterial meningomyelitis associated with human 
immunodeficiency virus infection [Woolsey] 691 (Je) 

Mycobacterium tuberculosis 

epidural spinal infection in intravenous drug abusers 
[Koppel] 1331 (De) 

Myelin Proteins 

direct electron microscopic immunoc emical study of 
IgM paraproteinemic ara Mata] 693 (Je) 

polyneuropathies associated with IgM monoclonal gam- 
mopathies [Kelly] 1355 (De) 

Myelin Sheath 

leuko-araiosis in severe amyloid angiopathy (letter) [Rou- 
lett] 140 (Fe) 

striatal syndrome following hyponatremia and its rapid 
correction, manifestatior. of extrapontine myelinolysis 
ee by magnetic resonance imaging [Dickoff] 112 

a 


Myelitis , 

failure of antiviral therapy for uired, immunodefi- 
ciency syndrome-related cytomegalovirus myelitis [Ja- 
cobson] 1090 (Oc) 

mycobacterial meningomyelitis associated with human 
immunodeficiency virus infection [Woolsey] 691 (Je) 

Myelopathic Muscular Atrophy see Muscular Atrophy, 
Spinal 

Myocardial Infarction 

importance of carotid artery plaque distribution and 
hemorrhage (letter) [Bluth] 602 (Je) 

intracerebral hemorrhage complicating intravenous tis- 
gape eae ae activator treatment [Carlson] 1070 

c 

Myoclonus 

familial Alzheimer’s disease with myoclonus and ‘spongy 
change’ [Duffy] 1097 (Oc) 

Myofibrils 

functional recovery, major risk factor for development of 
postpoliomyelitis muscular atrophy [Klingman] 645 (Je) 

Myoglobinuria 

neuromuscular manifestations of human immunodefi 
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Bombay, India [Bharucha] 1321 (De) 


F 
Rabbits 
glutamate antagonist therapy reduces neurologic deficits 
roduced by focal central nervous system ischemia 
Kochhar] 148 (Fe) 
Radiography 


reflex sympathetic dystrophy (letters) [Levine, Foglesong] 
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243, (reply) [Schwartzman] 244 
(Mr) 


Radiology 

multiple sclerosis, solvents, and pets, case-referent study 
[Flodin] 620 (Je) 

Radionuclide Imaging : 

single photon emission computed tomography in Alzhe- 
imer’s disease, abnormal iofetamine I 123 uptake re- 
flects dementia severity [Johnson] 392 (Ap) 

Radionuclide Tomography, Computed see Tomography, 

Emission Computed 

Reading i 

pure alexia in Japanese and agraphia without alexia in 
Kanji, ability dissociation between reading and writing 
in Kanji vs Kana [Mochizuki] 1157 (Oc) 

Reading Disability, Acquired see Dyslexia, Acquired 

Receptors, Dopamine 

international symposium on early dopamine agonist ther- 
apy of Parkinson’s disease [Kurlan] 204 (Fe) 

Recklinghausen’s Disease of Nerve see Neurofibroma- 
tosis 

Reflex Sympathetic Dystrophy 

reflex pathetic dystrophy (letters) anes; Foglesong] 
243, (reply) [Schwartzman] 244 (Mr 
fiex, Vestibulo-Ocular 

familial progressive vestibulocochlear dysfunction [Ver- 
hagen] 766 (Jy) 

Registries 

large subcortical hemispheric infarctions, presentation 
and prognosis [Levine] 1074 (Oc) 

Regression Analysis 

computed tomo pe scans in posttraumatic epilepsy 
[D Alessandra (Ja) 

REMINISCENCES 

Harvard Neurology, Boston City Hospital, and Peter Bent 
Brigham Hospital, 1938-1942 [Romano] 1261 (No) 

Research 

‘Kennard effect’ before Kennard, early history of age and 
brain lesions [Finger] 1136 (Oc) 

Respiratory Insufficiency 

pulmonary function and dysfunction in multiple sclerosis 
[Smeltzer] 1245 (No) 

Resuscitation 

generalized status Se aio in acute anoxic and toxic- 
metabolic encephalopathies [Celesia] 781 (Jy) 

eg ah gh nc Leukemic see Leukemia, Hairy 
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Retrovirus Infections 

retrovirus-mediated myelopathies, are these autoimmune 
disorders induced by altered antigens? (letter) [Gore] 
601 (Je) 

Reviewers 

: agi ye of reviewers for ARCHIVES OF NEUROLOGY, 16 
a 

Reynolds, J Russell 

J. Russell Reynolds and study of interictal symptoms in 

kep Per. [Buchwald] 802 (Jy) 


functional recovery, major risk factor for development of 
pee pg muscular atrophy [Klingman] 645 (Je) 

multiple sclerosis, solvents, and pets, case-referent study 
[Flodin] 620 (Je) 

periventricular white matter changes and dementia, clin- 
ical, pegpopescncles cal, radiological, and pathological 
correlation [Gupta] 637 (Je) 

Risk Factors 

migraine and risks from angiography [Shuaib] 911 (Au) 

peripheral neuropathy associated with acquired immuno- 
deficiency syndrome, prevalence and ical features 
from population-based survey [So] 945 (Se) 

prevalence of psychologic disorders after surgical treat- 
ment of seizures [Koch-Weser] 1308 (De) 
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Saccades see Eye Movements 

Saccule and Utricle 

ocular counterrolling abnormalities in spasmodic torticol- 
lis [Diamond] 164 (Fe) 

Sachs, Bernard (1858-1944) 

some reminiscences [Aird] 1145 (Oc) 

Sarcoidosis 

granulomatous angiitis of brain, inflammatory reaction of 
diverse etiology [Younger] 514 (My) 

Sarcomers see Myofibrils 

Schaltenbrand, Georges (1897-1979) 

some reminiscences [Aird] 1145 (Oc) 

Schizophrenia 

forced normalization (letter) [Vaillancourt] (reply) [Pa- 
kalnis] 138 (Fe) 

Scintigraphy, Computed Tomographic see Tomography, 
Emission Computed 

Sclerosis 

primary lateral sclerosis, clinical diagnosis reemerges 
[Younger] 1304 (De) 

Scotoma 

paraneoplastic optic neuritis and encephalomyelitis, re- 
port of case [Boghen] 353 (Mr) 

Seizures 

absence of septum pellucidum with poroheophalis neuro- 
radiologic syndrome with variable clinical expression 
[Menezes] 542 (My) 

ambulatory cassette electroencephalography of psychiat- 
ric patients [Bridgers] 71 (Ja) 

carbamazepine and phenytoin, comparison of cognitive 
effects in epileptic patients during monotherapy and 
withdrawal [Gallassi] 892 (Au) 

complex partial seizures, correlation of clinical and met- 
abolic features [Holmes] 1191 (No) 

diagnostic studies for tumors in seizure patients (letter) 
[Bleck] (reply) (ilighes] 491 (My) 

oes magnesium sulfate treat eclamptic seizures? yes 
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[Dinsdale] 1360; no, esium sulfate should not be 
used in treating eclamptic seizures [Kaplan] 1361; mag- 
nesium sulfate im treatment of eclampsia [Hachinski] 
1364 (De) 

effects of seizure type and waveform abnormality on 
memory and attention [Bornstein] 884 (Au) 

electroencephalographic study of glossopharyngeal neu- 
ralgia with syncope lre maage: 472 (Ap) 

focal and/or lateralized polymorphic delta activity, asso- 
ciation with either ‘normal’ or ‘nonfocal’ computed to- 
mographic scans {Marshall} 33 (Ja) 

forced normalization (letter) [Vaillancourt] (reply) [Pa- 
kalnis] 138 (Fe) 

generalized status myoclonicus in acute anoxic and toxic- 
metabolic encephalopathies [Celesia] 781 (Jy) 

glutamate antagomst therapy reduces neurologic deficits 

roduced by focal central nervous system ischemia 

Kochhar] 148 (Fe) 

hormonal considerations in women with seizures 
[Schachter] 1267 (No) 

new use of electroencephalogram/video monitoring 
(letter) [Drislane} 601 (Je) 

one-year follow-up of infants with abstinence-associated 
seizures [ Doberczak] 649 Je) 

prevalence of psychologic disorders after surgical treat- 
ment of seizures Koch-Weser] 1308 (De) 

seizure control wilh clomiphene therapy, case report 
[Herzog] 209 (Fe) 

should people be treated after a first seizure? (letter) [El- 
wes] 490 (My) 

syncopal attacks compulsively self-induced by Valsalva’s 
maneuver associated with typical absence seizures, case 
report [Aicardi] $23 (Au) 

valproic acid loading during intensive monitoring (letter) 
Manska] 602, (reply) [Rosenfeld] 603 (Je) 

visuospatial AEE A, before and after commissuroto- 
my, disconnection in hierarchical processing [Delis] 462 
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Semantic Differential 

nonspecificity of semantic impairment in dementia of 
Alzheimer’s type [Fischer] 1341 (De) 

Semantics 

neuropsychological function in Alzheimer’s disease, pat- 
tern of impairment and rates of progression [Becker] 
263 (Mr) 

Semicircular Canals 

clinical sign of canal paresis [Halmagyi] 737 (Jy) 

Septum Pellucidum 

absence of septum pellucidum with TRC neuro- 
radiologic syndrome with variable clinical expression 
[Menezes] 542 (My) 

Serology 

association of stiff-man syndrome and typeI diabetes with 
a cell and other autoantibodies (letter) [Bosi] 246 
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Campylobacter diarrhea and Guillain-Barré syndrome 
[Ropper] 655 (Je) vate 

hormonal considerations in women with seizures 
[Schachter] 1267 (No) 

primary lateral sclerosis, clinical diagnosis reemerges 
[Younger] 1304 (De) 

seizure control with clomiphene therapy, case report 
[Herzog] 209 (Fe) 

Serotonin 

Alzheimer’s disease,aminergic-cholinergic alterations in 
hypothalamus [Sparks] 994 (Se) 

improvement of cerebellar ataxia with levorotatory form 
of 5-hydroxytryptephan, double-blind study with quan- 
tified data processing [Trouillas] 1217 (No) 

reaction time and catecholamine in Parkinson's disease 
(letter) [Peiró] 15 (Ja) 

Serotonin Antagonists 

analgesic action of methylphenidate on parkinsonian sen- 
sory symptoms, mechanisms and pathophysiological 
implications [Cantello] 973 (Se) 

Severity of Iliness Index see Diagnostic Related Groups 

Sex Factors 

multiple sclerosis ard affective disorder, family history, 
sex, and HLA-DR ape eene 1345 (De) 

pseudotumor cerebrřin men [Digre] 866 (Au) 

Sinus Thrombosis 

septic thrombosis of caverneus sinuses [DiNubile] 567 


My 
Skin Ulcer 
conditions associateéwith Huntington's disease at death, 
case-control study [Lanska 878 (Au) 
— aries è . ; 
rain death determination by angiography in setting o 
skull defect [Alvarez] 225 (Fe) 
Sleep, REM 
syndrome of REM and non-REM sleep reduction and lat- 
eral gaze paresis after medial tegmental pontine stroke, 
computed tomographic scans and anatomical correla- 
tions in 4 patients, [Autret] 1236 (No) 
Smoking 
migraineur, or migraimeuse? (letter) [Jonas] (reply) [Lev- 
iton] 1180 (No) 
Socioeconomic Factors 
ftonspecifoiiy of semantic impairment in dementia of 
Alzheimer’s type [Fischer] 1341 (De) 
Solvents 
multiple sclerosis, solvents, and pets, case-referent study 
[Flodin] 620 (Je) 
beater phe Evoked Potentials see Evoked Poten- 
tials, 
Somatosensory 
Somatostatin 
cerebrospinal fluid sematostatin and neuropeptide Y, 
concentrations in aging and in dementia of Alzheimer 
type with and wi 
signs [Atack] 269 (Mr? 
Somnambulism _ 
Shakespeare in Chareot’s neurologic teaching [Goetz] 920 


ut extrapyramidal 





(Au) 


sm 5 
intracranial operation within 7 days of aneurysmal sub- _ 
goa hemorrhage, results in 150 patients [Adams] ` 


ocular counterrolling abnormalities :n spasmodic torticol- -< 
lis [Diamond] 164 (Fe) be 

Spasticity, Muscle see Muscle Spasticity al 

Spatial Behavior AS 


Rezsö Balint and his most celebrated case [Husain]89 (Ja) ~ 
Specialties, Medical = 
norms of care in British and American neurologic practice 
[Menkin] 94 (Ja) | 
Speech Disorders 
poepecnitig TEE eerotaplere dominance for affective lan- 
age [Ryalls] 337; prosody and brain lateralization, 
act vs fancy or is it all just semantics? Rons} prosody 
and brain lateralization [Hachinski] 339 (Mr 
distin mog and improving gamt ia due to facial 
weakness (letter) [Starr] 1961 (Oc) 
magnetic resonance imaging in familial paroxysmal 
ataxia [Vighetto] 547 (My) 
Speech Perception 
talking to comatose patients [La Puma] 20 (Ja) 
Spinal Canal 
epidural spinal infection in intravenous drug abusers _ 
[Koppel] 1331 (De) pee 
Spinal Cord f 
epidural spinal infection in intravenous drug abusers 
Koppel] 1331 (De) 
reflex inhibition of urethral sphincters to permit voiding 
in paraplegia [Jolesz] 38 (Ja) 
Spinal Cord Diseases 
central vs peripheral nerve conduction, before and after 
Seyret of subacute combined degeneration [Tomoda] 
y 
long-term changes in spinal cords of patients with old po- 
liomyelitis, signs of continuous disease activity 
Lge ee. a (My) 
multiple sclerosis in Malaysia [Tan] 524 (Je) P j 
Spinal Cord Injuries Pras 
cervical spinal cord injury caused by acupuncture (letter) 
[Kida] 831 (Au) “ee 
Spinal Diseases Weta i 2 
chronic progressive spinobulbar spasticity, rare form of à 
primary lateral sclerosis [Gastaut 509 (My) É 
Spinal injections see Injections, Spinal 
Spinal Muscular Atrophy see Muscular Atrophy, Spinal 
Spinal Nerves 
proximal chronic inflammatory polyneuropathy with mul- 
tifocal conduction block [Bradley] 451 (Ap) 
Spinal Puncture [ 
one nerve head drusen and pseudotumor cerebri [Katz]45 


(Ja 
post-lumbar puncture cephalgia (letter) [Klein] 1298 (De) 4 
Spine $ 


n 

epidural spinal infection in intravenous drug abusers 
[Koppel] 1331 (De) 

Spinocerebellar Ataxis see Spinocerebellar Degenera- 
tions 

Spinocerebeliar Degenerations 

long-term changes in spinal cords of patients with old po- 
liomyelitis, signs of continuous disease activity — 
[Pezeshkpour] 505 (My) 

magnetic resonance imaging in familial paroxysmal 
ataxia [Vighetto] 547 (My) 

Spirochaetales Infections | 

pvc cng and its neurologic complications [Finkel]99 __ 


a 
Spirochete Infections see Spirochaetales Infections j 
Sports Medicine l 


prevention of neurologic injuries in boxing (letters) [Jor- ¥ 
dan] 713 (Jy) 
Staphylococcus aureus | 


epidural spinal infection in intravenous drug abusers 
[Koppel] 1331 (De) Be 

wes esc of cavernous sinuses [DiNubile] 567 
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Statistics 

presymptomatic neuropsychological impairment in Hunt- f 
ington’s disease [Jason] 769 dy) : j 

Status Epilepticus 2 

generalized status myoclonicus in acute anoxic and toxic- = 
metabolic encephalopathies [Celesia] 781 (Jy) a 

Steroids 

isolated small-vessel angiitis of central nervous system 
[Vanderzant] 683 (Je) 

methylprednisolone and multiple sclerosis aay 
ew treatment in multiple sclerosis | Hachinski 

e 

pseudotumor cerebri in men [Digre] 866 (Au) 

subacute structural myopathy associated with human 
immunodeficiency virus infection [Gonzales] 585 (My) 

Sronsanaccts eB eee ah 

peripheral neuropathy in essential mixed cryoglobuline- 
oat [Garda Dkk 1210 (No) , 

Stroke see Cerebrovascular Disorders 

Subacute Sclerosing Panencephalitis Fuk 

fulminant subacute sclerosing panencephalitis in associ- 
ation with pregnancy [Wirguin] 1324 (De) %, 

Subarachnoid Hemorrhage ; 

intracranial operation within 7 days of aneurysmal sub- | 
1088 oo hemorrhage, results in 150 patients [Adams] 

c 

prophylactic volume expansion therapy for prevention of — 

delayed cerebral ischemia after early aneurysm sur- , 
gery, results of prelieniaasy trial [Salomon] 325 (Mr) 

transcranial Doppler sonographic findings in middle ce- 
rebral artery disease [Mattle] 289 (Mr) n 

warning headache in an smal subarachnoid hemor- E> 
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rhage, case-control study [ Verweij] 1019 (Se) 
Subarachnoid Space E> & 
dangers from methylprednisolone acetate therapy by in- te: 
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traspinal injection [Nelsoni] 804 (Jy) 
Substance Abuse | 
cerebral mucormycosis in 2 cases of acquired immunode- 
ficiency symdrome [Cuadrado] 109 (Ja) 
disproportionate rat ox A of cerebral white matter in 
onic alcoholics [de la Monte] 990 (Se) 
epidural spinal infeetion in intravenous drug abusers 
[Koppel] 1381 (De) 
Substance Withdrewal, Neonatal see Neonatal Absti- 
nence Syndrome 
Sulfamethoxazole 
effect of sulfamethoxazole and trimethoprim on neuro- 
ic dysfunction in patient with Joseph’s disease 
o) 210 ¢Fe) 
evolving natural history of neurologic involvement in 
Whipple de. hapotheaia letter) [Riggs] 830 (Au) 
Supranuclear Palsy, Progressive 
slowing of cognitive processing in progressive supranu- 
clear palsy, comparison with Parkinson's disease 
[Dubois] 1194 (No) 
Sural Nerve see Spinal Nerves 
Surgery, Operative 
can carotid endarterectomy be justified? (letters) [Baugh- 
man, Fields] 714, 715, (repiy) [Jonas] 715 (Jy) 
completeness of callosotomy shown by magnetic reso- 
nance imaging in long-term [Bogen] 1203 (No) 
HIPDM-SPE "T in patients with medically intractable 
complex partial sewures, ictal study [Lee] 397 (Ap) 
ey of calf with S-. radiculopathy [Ricker] 660 
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intracranial eperation within 7 days of aneurysmal sub- 
arachnoid hemorrhage, results in 150 patients [Adams] 
1065 (Oc) 

prevalence af psychologie disorders after surgical treat- 
ment of sexures [Koch-Weser] 1308 (De) 

prophylactiewolume expansion therapy for prevention of 
delayed cerebral ischemia after early aneurysm sur- 
gery, results of prelimina Bare} 266 (any 325 (Mr) 

pseudotumor cerebriin men [Digre] 866 (Au) 

shunting during carotid endarterectomy (letter) [Fergu- 
son} 15 (Je: | 

visuospatial functioning befere and after commissuroto- 

isconmection in hierarchical processing [Delis] 462 
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Surgery, Plastic 

neurofibromatosis, conference statement [National Insti- 
tutes of Health Consensus Development Conference] 
575 (My) 

Swan-Ganz Catheterization see Catheterization, Swan- 


Sweden 
se far avtism and autisticlike conditions, population- 
study [Olsson] 666 (Je) 

Symonds, Charles Putnam (1890-1977) 

some reminiscences | Aird] 1145 (Oc) 

Sympathetic Nervous System 

hypertension, neural diease” [Guyton] 178; brain and hy- 
pertension Reis] 180; neuregenic hypertension [Hachin- 
ski] 183 (Fe) 


Syncope 

electroencephtalographic study of glossopharyngeal neu- 
raliis with syncope (Lage:lund] 472 (Ap) 

syncopal attacks compulsively self-induced by Valsalva’s 
maneuver associated with typical absence seizures, case 
report [Aicardi] 923 (Au) 

Syphilis 


pontine pure motor hemiparesis due to meningovascular 


syphilis in human immunodeficiency virus-positive pa- — 


tients (letser) [Kase] 832 (Au) 
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Taenia | 

neurocysticercosis (letter) [Rangel-Guerra] 492 (My) 

Taiwan 

multiple sclerosis in Malaysia [Tan] 624 (Je) 

Teaching 

a in Charcot's neurologic teaching [Goetz] 920 

(Au) 

Technetium 

blood flow m y of puid circulation stroke, use of 
technetium Te 99m hexamethylpropyleneamine oxime 
and singlephoton emission computed tomography [Fos- 
ter] 687 (Je) 

single-photen emission tomography with technetium Tc 
99m hexamethylpropylene amine oxime in Bins- 
wanger’s disease (letter) Sacquegna] 603 (Je) 

Technology Medical 

icion of multiple sclerosis, to tell or not to tell? 

wBaneer) 441, suspected multiple sclerosis, how much to 
tell patient? [Hachinski} 442 (Ap) 

Tegmentum Mesencephali 

association of ventral tegmental area histopathology with 
adult dementia [Torack] 497 (My) 

syndrome of REM and non-REM sleep reduction and lat- 
eral gaze pae after medial tegmental pontine stroke, 
computed tomographic seans and anatomical correla- 
tions in patients, [Autret] 1236 (No) 
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familial Aleheimer’s disease with myoclonus and ‘spongy 
change’ [Duffy] 1097 (Oc) 

pure alexia in Japanese and agraphia without alexia in 


_! Kanji, abilit pemenenstion between reading and writing 


in Kanji vs Kana [Mochizuki] 1157 (Oc) 


vascular stroke (letter) [Harsch] 375 (Ap) 
Testosterone 


‘anomalous cerebral asymmetries in acquired immunode- 


ficiency syndrome (letter) [Bear] 248 (Mr) 
seizure contro! with clomiphene therapy, case report 
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[Herzog] 209 (Fe) 

Testosterone Propionate see Testosterone 

Tetanus Toxin 

motoneuron uptake from circulation of binding fragment 
of tetanus toxin [Fishman] 558 (My) 

Tetracyclines 

evolving natural history of neurologic involvement in 
Whipple disease, hypothesis (letter) [Riggs] 830 (Au) 

Tetraplegia see Quadriplegia 

Thalamic Diseases 

differential mood changes following basal ganglia vs tha- 
lamic lesions (Starkstein] 725 (Jy) 

lateral thalamic infarcts [Caplan] 959 (Se) 

thalamic pain syndrome of Déjerine-Roussy, differentia- 
tion of 4 subtypes assisted by somatosensory evoked 
potentials data [Maguiére] 1312 (De) 

Thalamus 

cerebral metabolic landscape in autism, intercorrelations 
of regional glucose utilization [Horwitz] 749 (Jy) 

Thiamine Pyrophosphate 

reduced activities of thiamine-dependent enzymes in 
brains and peripheral tissues of patients with Alzhe- 
imer’s disease [Gibson] 836 (Au) 

studies of transketolase abnormality in Alzheimer’s dis- 
ease [Sheu] 841 (Au) 

a 70 and Alzheimer's disease, pilot study [Blass] 833 

u ` 

Thromboembolism . 

tissue plasminogen activator, reduction of neurologic 
ganiaire after experimental embolic stroke [Zivin] 387 
(Ap 

Thrombolytic Agents see Fibrinolytic Agents 

Thrombosis 

‘herald hemiparesis’ of basilar artery occlusion [Fisher] 
1301 (De) 

porosygous protein C deficiency in newborn, clinico- 
pathologic correlation tarras) 214 (Fe) 

intracerebral hemorrhage complicating intravenous tis- 
‘On plasminogen activator treatment [Carlson] 1070 

c) 

Tibial Nerve 

central vs peripheral nerve conduction, before and after 
treatment of subacute combined degeneration [Tomoda] 
526 (My) 

somatosensory evoked potentials in chronic alcoholics 
with spasticity [Kokubun] 318 (Mr) 

Tic 

transient tic disorder and spectrum of Tourette’s syn- 
drome [Kurlan] 1200 (No) 

Tomography, Emission Computed 

blood flow imaging of posterior circulation stroke, use of 
technetium Te 99m hexamethylpropyleneamine oxime 
and single photon emission computed tomography [Fos- 
ter] 687 (Je) 

brain glucose metabolism in neurologically normal pa- 
tients with sickle cell disease, regional alterations 
[Rodgers] 78 (Ja) 

cerebral metabolic landscape in autism, intercorrelations 
of regional glucose utilization [Horwitz] 749 (Jy) 

complex partial seizures, correlation of clinical and met- 
abolic features [Holmes] 1191 (No) 

delayed hyperemia following hypoperfusion in classic mi- 
graine, single photon emission computed tomographic 
demonstration [Andersen] 154 (Fe) 

disconnection and cerebral metabolism, case of conduction 
aphasia [Kempler] 275 (Mr) 
HIPDM-SPECT in patients with medically intractable 
complex partial seizures, ictal study [Lee] 397 (Ap) 
single photon emission computed tomography in Alzhe- 
imer’s disease, abnormal iofetamine I 123 uptake re- 
flects dementia severity [Johnson] 392 (Ap) 

single-photon emission tomography with technetium Te 
99m hexamethylpropylene amine oxime in Bins- 
wanger’s disease (letter) [Sacquegnal 603 (Je) 

subcortical structures in aphasia, analysis based on (F- 
18)-fluorodeoxyglucose, positron emission tomography, 
and computed tomography [Metter] 1229 (No) 

Tomography, NMR See Magnetic Resonance Imaging 

Tomography, Positron Emission see Tomography, Emis- 
sion Computed 

Tomography, Proton Spin see Magnetic Resonance Im- 
aging 

Tomography, Radionuclide Computed see Tomography, 
Emission Computed 

Tomography, X-Ray Computed 

absence of septum pellucidum with porencephalia, neuro- 
radiologic syndrome with variable clinical expression 
[Menezes] 542 (My) 

age-related differences in computed tomographic scan 
measurements [Stafford] 409 (Ap) 

anomalous cerebral asymmetries in acquired immunode- 
ficiency syndrome (letter) [Bear] 248 (Mr) 

carbamazepine and phenytoin, comparison of cognitive 
effects in epileptic patients during monotherapy and 
withdrawal [Gallassi] 892 (Au) 

cognitive and motor dysfunction in Parkinson’s disease, 
clinical, performance, and computed tomographic cor- 
relations vere fl 854 (Au) 

completeness of callosotomy shown by magnetic reso- 
nance imaging in long-term [Bogen] 1203 (No) 

computed tomographic scans in posttraumatic epilepsy 
[D’ Alessandro] 42 (Ja) 

computed tomography and magnetic resonance imagin 
in adult-onset leukodystrophy [Schwankhaus] 1004 (Se) 

confusional states following posterior cerebral artery in- 
farction [Devinsky] 160 (Fe) 

crossed buccofacial apraxia [Mani] 581 (My) 

delayed traumatic midbrain syrinx, clinical, pathologic, 
and electrophysiologic features [Anderson] 221 (Fe) 

diagnostic studies for tumors in seizure patients (letter) 
t leck] (reply) [Hughes] 491 (My) 

differential mood changes following basal ganglia vs tha- 
lamic lesions (Starkstein] 725 (Jy) 


disconnection and cerebral metabolism, case of conduction 
aphasia [Kempler] 275 (Mr) 

distribution of brain metastases [Delattre] 741 (Jy) 

electroencephalogram and acute ischemic stroke, distin- 
guishing cortical from lacuaar infarction [Macdonell] 
520 (My) 

epidural spinal infection in ntravenous drug abusers 
[Koppel] 1331 (De) 

focal and/or lateralized polymorphic delta activity, asso- 
ciation with either normal’ or nonfocal’ computed to- 
mographic scans [Marshall] 33 (Ja) 

global aphasia without other lateralizing signs (letter) 
Bgousslaveky3 143 (Fe) 

granulomatous angiitis of braia, inflammatory reaction of 
diverse etiology [Younger] 514 (My) 

homiorýgons protein C deficiency in newborn, clinico- 
pathologic correlation [Tarras]214 (Fe) , 

hypertensive encephalopathy, magnetic resonance imag- 
ing demonstration of reversiilecortical and white mat- 
ter lesions [Hauser] 1078 (Or) 

hyperthermic syndrome in 2 subjects with acute hydro- 
cephalus [Talman] 1037 (Se) 

hypertrophy of calf with S-1 -adiculopathy [Ricker] 660 
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improvement of cerebellar ataxia with levorotatory form 
of 5-hydroxytryptophan, dot ble-blind study with quan- 
tified data processing [Trou Ilas] 1217 (No) 

in utero central nervous system damage in pyruvate 
dehydrogenase deficiency [Aleck] 987 (Se) 

large subcortical hemispheric infarctions, presentation 
and prognosis [Levine] 1074 (Oc) 

lateral thalamic infarcts [Caplan] 959 (Se) 

‘leuko-araiosis’ and dementia (letter) [Awad] 139 (Fe) 

leuko-araiosis in severe amyloid angiopathy (letter) [Rou- 
lett] 140 (Fe) 

leuko-araiosis, brain interstitzl atrophy (atrophie inter- 
stitielle du Cerveau) of Durand-Fardel (letter) [Hauw] 
140 (Fe) 

magnetic resonance imaging m amateur boxers [Jordan] 
1207 (No) 

migrainous stroke [Rothrock] 3 (Ja) 

neurocysticercosis (letter) [Rangel-Guerra] 492 (My) 

neuropsychological impairmert in Wilson’s disease [Med- 
alia) 502 (My) 

normal brain-stem auditory evoked potentials with ab- 
normal latency-intensity studies in patients with acous- 
tic neuromas |Legatt] 1326 De) 

opti a head drusen and pseudotumor cerebri [Katz] 45 

a 


periventricular white matter changes and dementia, clin- _ 


ical, neuropsychological, radiological, and pathological 
correlation [Gupta] 637 (Je) 


prophylactic volume expansion therapy for prevention of © ‘ 


delayed cerebral ischemia after early aneurysm sur- 
gery, results of preliminary trial [Solomon] 325 (Mr) 
role of computed tomography in assessment of neurologic 


sequelae of decompression sckness [Hodgson] 1033 (Se) — 


short course of albendazole therapy for neurocysticercosis 
[Sotelo] 1130 (Oc) 4 

single-photon emission compvted tomography imaging in 
vascular stroke (letter) [Hersch] 375 (Ap) 

subcortical structures in aphasia, analysis based on (F- 
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STEAMBOAT 
NEUROSURGICAL SYMPOSIUM 
NEUROSURGICAL UPDATE: 
ADVANCES FOR A NEW DECADE 
6:30-9:00 a.m. and 4:00-6:00 p.m. daily. 
FEBRUARY 11-18, 1989 
COURSE DIRECTORS 
John M. Tew, Jr., M.D.» William D. Tobler, M.D. 
Thomas 5. Berger, M.D. ¢ Bert H. McBride, M.D. 
FACULTY 
Thomas S. Berger, M.D. ° Jeffrey Brown, M.D. 
Arthur L. Day, M.D. ¢ Theodore Kurze, M.D. 
Bert H. McBride, M.D. ¢ Stephen J. Pomeranz, M.D. 
Adolph Rosenauer, M.D. ¢ John M. Tew, Jr., M.D. 
Wiliam D. Tobler, M.D. * Thomas Tomsick, M.D. 


aie TUITION FEE 
if £ $450.00 — payable with pre-registration. A $50 cancella- 
» tion fee will be charged for withdrawals after January 30, 
jae 1989. All foreign payments must be made by a draft on a 
E “= U.S. bank. Tuition includes opening cocktail party, con- 
, ™%™_ — tinental breakfast daily and banquet for registrants. 
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The STEAMBOAT NEUROSURGICAL SYMPOSIUM 
and MIDAS REX® INSTITUTE present 
SIMULTANEOUS NEUROSURGICAL SESSIONS 


cosponsored 
Maytield Neurological Institute and Department of came University of Cincinnati Medical Center, 
Good Samaritan Hospital, The Christ Hospital 


is course is approved for 20 hours credit in Category I, 
toward the CME award in neurosurgery. 













MIDAS REX HANDS-ON WORKSHOP* 

7:00 a.m. to 1:00 p.m. each day. 
FEBRUARY 13-1415, 1989 

Monday, Tuesday, Wednesday 

“Modern Dissection Techniques of Bone, Biometals, 

Bioceramics, and Bioplastics” — (NEURO 700) 


COURSE DIRECTORS 

John M. Tew, Jr., M.D. e Thomas S. Berger, M.D. 
William D. Tobler, M.D. è Susan Mi Ed.D. 
Glen Mitchell, Ph.D. 


GUEST FACULTY 
John M. Tew, Jr., M.D. © William D. Tobler, M.D. 
Thomas S. Berger, M.D. 


CONFERENCE OBJECTIVES 

The hands-on conference is offered to familiarize sur- 
geons with state-of-the-art pneumatic instrumentation so 
that bone working problems will be refined, ited 
and facilitated. 


FEE 
oe e $965.00; Resident—US $585.00 (with let- 
t head); ting Room Person- 
= (RN/PAORT/Other) US $250.00. Enroll by..check 
and letter. All enrollments and fee Deva are made 
through the Midas Rex office in Fort Worth. 





y Checks payable: Steamboat Neurosurgical Symposium. E breakfast each morning. Dinner discussion 
_ Mailto: Steamboat Neurosurgical Symposium, 506 Oak for faculty, enrollees and guests, Feb. 14, 1989. 
ts Street, Cincinnati, Ohio 45219. CREDITS 

CME credit; Category II, 18 hours. 
For additional information, call or write: Midas Rex 











For further information, write or phone: Sheila Stuckey, 
Program Coordinator, Mayfield Neurological Institute, 
"506 Oak Street, Cincinnati, Ohio 45219. Phone: | Institute, 2929 Race Street, Fort Worth, Texas 76111. 
| 513-221-1100 ext. 251. Phone: 800-433-7639. 


a "SIMULTANEOUS MIDAS REX HANDS-ON WORKSHOP: At the request of the Steamboat Neurosurgical 
|: Symposium, a Midas Rex Hands-On Workshop has been scheduled which overlaps some of the Symposium. Enrollees 
jg im the Midas Rex Hands-On Workshop should meet the schedule of that ; they may attend the 
E g Neurosurgical Symposium at those times when there is no conflict with the Midas Rex Workshop schedule. 
| Pe ee ites who enroll th the Midas Rex PaE elahop; thers is nio sellin fee for parcipi 
a ee ee ee 


Midas Rex Hands-On WoA E 









i SEPARATE ENROLLMENTS: A separate enrollment mı 
fee with that enrollment; indicate on the Steamboat N 


te Sheraton Steamboat Resort 

ee 2200 Village Inn Court 

am Steamboat Springs, CO 80477 
See 303-879-2220 © 800-325-3535 
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| EVOKED, Gy ; We make VEP, SE® ard AEP P testing easy with the | 


rew Bio-logic mouse. . =- 
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dvaintages. Elaborate:pictor Jls can be executed with the 7 
ctick of a mouse. fygu: Car use complete keyboard ~ 
_nprtrol Ys ?, 
; With the new screen format, vou can acquire data, 
analyze data, and monitor rav-rcG simultaneously. In 
accition, change parameters Bist i aS gain, rate, and intensity 
faster than ever before. 1- a 
You'll get a unique view of your data with the sp‘it-screen 
format option, waveform zcuming, and flexible report 
formatting. 4 
Even with all the new fea. ss, we have maintained such’ 
powerful components. as ore digital filtering and 
automatic protocol sequencing 


| mS “ding Blocks. Bio- -logic ties concentrated on n developing 
Tet A best Evoked. Potential systems on the market, from 
basic -~e most < ophisticated operation. Our expandability 
is ine ther: ‘yu can add the Bio-iogic Real Ear Probe, 
processed =. ‘>. nd computerized ENG to your system. 
Or Ges:5, your system for future upgrades to | 
it. or ash’ brain mapping, paperless EEG, = 
OF Gn. ieit sleep analysis. PARIES 
C amp mitt “th ish’ computers <eeps your 
system Cuirent. Rem,s™¢9F, you'll have the 
best electrodiagnostic sysiugt and complete © 
access to commercially lable software.” 
| that’ s easy to use,. 
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ompatible. Now you have it 
ie nN with the portable | ' 
l $ EA Bi Traveler® LT or the 
è desktop ™ 
Navigator". — X 
Call pisi 
f 800/323-8326. 
(in Illinois, 
_ Call collect =. 
< 312/949-5200! 
to find out la 
more today. 


~ ab N 
i n =e 


Se 

Ga 
WP 
UB 


-2 y 
2 OR 


- 


“International Business Machines 


TAG 
} 


G 
j 


7 ONE PAET PP Sith OEE AEN on pe 
ap = Jia —_ eT a 
* 


— 


Corporate Call toll free at: 800-323-8326 Europe/Middle East Telephone: 44 608 4 , 


Headquarters Illinois call collect: 312-949-5200 Dickenson House, Albion Street, Telex: Ret EEGOCYy Be 

One Bio-logic Plaza Telex: 650-1733095 MCI Chipping Norton, Oxfordshire, 265371 MONREF GY 

Mundelein; IL 60060 / . ` FAX: 312-946-8615. . W> — UK-OX7-SBJ ` FAX: 44 608 418874 9) 
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